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Sea or wind conditions sometimes add to the carrier land- | 
ing challenge. APPROACH selects some typical carrier land- | 
ing mishaps of interest to ship's company, LSO and pilots. 














O : of naval aviation’s biggest tasks is to con- 
luct tactical strike operations from the seas. This 
enta 5 precise and intricate aircraft carrier operations. 
Usine the sea as a medium of motion, the CV must 
live with its restless sometimes violent characteristics. 
Aeri«| operations then, must be made compatible 
with the ship/sea combination. 

The end result is a varying, three-dimensional 
landing problem for the naval aviator. The carrier 
moves forward into the wind so that the relative 
aircraft landing speed can be reduced. Meanwhile, 
the wind is also busy churning up the ocean which, 
in turn, rolls and pitches the ship in a somewhat un- 
predictable fashion. 

In spite of the aforementioned problems, most 
CV landings are routine. Unfortunately, incidents 
and accidents do occur with sufficient regularity to 
necessitate a never-ending safety program to help 
man and his machine against the elements. 

Narrated here are some problems which might 
help keep other carrier aviators on their toes. 

Grabby Deck 

A moderately rough sea was pitching the carrier 
noticeably and ramp travel was estimated to be as 
much as 20’. The F-8E pilot made a good approach 
and as he was about to pass over the ramp, the ship 
heaved to starboard and started up. An instant later, 
the pilot perceived a low ball and a bad lineup to 
the left of the deck centerline so he applied wave- 
off power. The Crusader’s response was as desired 
initiating what could be considered a normal climb- 
out. Unfortunately, the deck heaved upward to one 
of its extremes of travel and the aircraft’s hook 
snagged the number 4 pendant. 

The unwanted inflight engagement slammed the 
Crusader to the deck. Contact was left of centerline, 
and the combined force folded the nose gear. The 
hook hung onto its wire and brought the airplane 
to a halt after it had skidded up the deck q short 
distance on its intake duct. The pilot was unharmed 
and the damage was repairable. 

Restless Sea Works at Ramp Strikes 

APPROACH carries many articles about ramp 
strikes and no carrier landing article should be 
without one, although we wish it were not so. An 
A-4C was number 2 in a formation which was pre- 
paring to come aboard. The pilot initiated the trouble 
by letting himself get long in the groove. A mod- 
erately pitching deck did not help matters because 
the pilot appeared to be having trouble holding the 
ball. Attempting to correct for an apparent change 
of elevation with respect to the glideslope, the pilot 
reduced power and rapidly went low as the deck 
started up. Continued next page 
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The LSO made several “power” calls followed 
immediately by activating the waveoff lights. Power 
was ultimately applied and the nose rotated up but 
it was too late. The aircraft impacted the ramp with 
a nose-high attitude climbing slightly at the time 
of contact. 

Upon striking the ramp both MLG sheared just 
above the wheel assemblies. Then both drop tanks 
hit the deck simultaneously with a crunching of the 
aft fuselage on the rounddown. 

Continuing up the deck on the nose wheel and 
MLG stubs, the Skyhawk’s hook caught the number 
1 wire successfully arresting the plane. 

Although a moderately pitching deck made the 
pilot’s approach difficult, this accident demonstrated 
another case where naval aviators must do better at 
the precise flying required for carrier operations by 
adhering to those main CV guidelines: AOA, ball, 
lineup, and don’t spot the deck. 


A Deck That Struck Back 

The carrier was plowing through open ocean ex- 
periencing unpredictable swells varying from 6 to 10’. 
An F-4B was launched to intercept and identify a 
blip on the ship’s radar. Upon completing the mis- 
sion, the Phantom I] dumped fuel in order to be 
within the landing weight limitations. At the 90-de- 
gree position in the pattern 4100 lbs of fuel remained 
as per briefed instructions. The subsequent events are 
best described in the words of the LSO. 

“The deck was pitching badly. I would estimate 


that it moved as much as 15’ in one direction 
from the horizontal. At times it would steady out but 
not for more than 3 seconds at a time. The deck 
would pitch in varying degrees and speed making it 
almost impossible to predict (even steady pitch is 
difficult to predict at best). This was definitely out of 
the limits of the Fresnel Lens so the senior LSO and 
myself agreed to get the MOVLAS set up. . . 

“On the first approach the pilot flew a good pass 
and answered one low very nicely. I worked him a 
little shallow so he could not set up a steep rate of 


descent. However, he boltered because he went to ~ 
100% power before touchdown and flattened him- 7 
self out even more; this combined with the deck 


coming down slightly made him miss the No. 4 wire 
by inches. 

“On the next pass I again worked him a little 
shallow; however, as he got in close the deck started 
rising and I gave him a low. He corrected very 
nicely and I moved the ball slowly back to center. At 
this time the deck stayed up and the pilot’s correction 
looked fine because he was flat enough to cross the 
ramp safely and engage a wire without a steep rate of 
descent. As he was crossing the ramp the deck 
started to go back down and the pilot dropped his nose 
just a little bit. I thought of a waveoff but decided 
that it was too late and did not want to chance an 
in-flight engagement. I believe as he was passing me 
he increased his rate of descent a little more and I 
think I said ‘hold it up’ as I did not want him to 
increase his rate of descent any more. 





Pitching decks can make trouble. 
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A strong wind... 


“When he touched down I heard a loud noise and 
then as he engaged the No. 4 wire I saw flames beneath 
the aircraft. As he came to a stop I saw a lot of 
black smoke and saw the crash party rushing for the 
aircraft. At this point I vacated the platform. (The 
crew got out safely and the aircraft fire was brought 
under control.—Ed.) 

“The pilot has over 100 F-4 carrier landings and 
600 hours flight time and his past performance under 
normal conditions has been satisfactory. However, to 
the best of my knowledge he has never flown a pitch- 
ing deck of any magnitude. . . Even a more ex- 
perienced pilot could have had difficulties under 
these circumstances.” 

It would appear that, under such pitching deck 
conditions, a landing attempt could only be justified 
when a bingo field was nonexistent. In this case, 
there was one bingo field at extreme range. 


Elusive Wind and Ship 

Rain squalls and erratic winds caused the CV to 
make many course alterations in between intermit- 
tent recoveries. One steady course period was long 
enough for the ship to safely recover, via CCA, two 
of three A-4Bs returning from a CAP mission. Un- 
fortunately, the third Skyhawk had to be waved off 
on final so that the ship could avoid a rain squall. 

The second pass was VFR under tower control 
but the ship could not get a steady wind across the 
deck due to close proximity to the rain mantle. 
Consequently, a second waveoff was executed. 

The pilot was able to remain VFR but when the 
ship got an acceptable wind direction, its course led 
into another squall. A third waveoff was given. 


. creates an unusual arrestment. 


Preparing for a fourth try, the pilot announced a 
fuel state of 900 pounds. This motivated a maximum 
effort almost regardless of weather. On final the 
A-4B was right of centerline but correction efforts 
were in progress. Approaching the ramp, the air- 
craft was angling slightly, right to left. The ship 
again entered a rain area but it was decided to hold 
course because the wind appeared to be directly 
down the angle and the precipitation was light. VFR 
conditions were thereby retained. Crossing the ramp, 
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the pilot banked right trying to stop his right to left 
drift. Simultaneously, he induced a skid with right 
rudder. Touchdown was slightly left of center in a 
left skid and the hook caught the number 2 wire. 

During the runout, the Skyhawk slewed left on the 
wet, slippery deck and came to rest 4’ short of the 
port deck edge, angled 12 degrees left of deck cen- 
terline. The shifting wind skidded the aircraft’s nose 
further to the left as the plane eased backwards and 
cocked the nose gear to the left. Then the strong 
starboard wind tilted the A-4B over onto its port 
wing and blew it over the side. As it fell abruptly 
toward the ocean it remained suspended by the still 
engaged hook. The pilot got out and was quickly 
picked up from the water unharmed. 

The pilot and the LSO each received some criti- 
cism for the accident but the real culprit was the 
wind whipped sea. 

Chasing a Pitching Deck 

Upon approaching the carrier in an F-8E, the 
pilot was told to make a CCA because of bad 
weather. The story of his subsequent difficulties is 
best told in his own words. 

“The LSO informed the aircraft in the pattern 
that the deck was pitching quite a bit. On my first 
pass, which was in APC, I boltered. The LSO in- 
formed me that my bolter was due to the pitching 
deck. On downwind from the bolter, I informed the 
controller that I had the ship visually. He rogered 
and cleared me to final inbound bearing. I picked 
up the ball and gave my call with a fuel state of 
2600 pounds. This pass was in APC also. I noticed 
the deck was pitching quite a bit. The ball was 
moving from about one ball low to just off the top 
of the lens during the approach. As I got in close 
I had a high ball. I eased my attitude slightly to 
ensure keeping the ball on the lens. I readjusted the 
landing attitude and had a ball in the center, wide 
section of the lens. I sensed an excessive sink rate 
and added power. However, as I broke out of APC 
and went to full power, the plane contacted the deck. 
The landing felt hard. Toward the end of the runout 
the plane tilted down. I realized the port MLG must 
have been broken. I shut down and exited the plane. 

“T think this accident might have been prevented, 
or at least the damage lessened, had I flown a manual 
throttle vice an APC carrier approach. I also be- 
lieve that recoveries on a pitching deck should be 
minimized during the carrier refresher training 
stage.” (Ed. note: The official NavAvunSafeCen posi- 
tion in regard to the APC is that it is a factor in 
reducing F-8 carrier landing accidents and its use 
should be stressed and encouraged.) 

Suffice it to say that this incident was a tough one 


on everybody involved and the pilot’s closing p: 
graph seems apropos. 

The pilot of an A-3B was more fortunate than ¢ 
other pilots mentioned in this article. A rolling/pitd 
ing deck almost got the best of him during 4d 
carquals. The landing was excessively hard an 
superficial damage was done to the aircraft. Fo 
tunately, however, the touchdown resulted in 
holter and he got safely airborne. Again, fortunate 
a bingo field was within range and a wise decisi¢ 
was made to send him ashore. 

Some Considerations 
1. A successful landing on a pitching deck requi 
that the approach be started on-speed and altitud 
The aircraft should be stabilized on glide slope ea 
in the approach while the ball is relatively stead 
The pilot has then established a basis for “holdi 
what he has” in close when both his visual obse 
vation of the deck and the meatball give him 
roneous indications. It can not be overemphasize 
that the pilot must overcome the strong temptation t 
drop his nose and ease power when the deck start 
to move downward and the ball goes high as 
nears the ramp. 
2. A pitching deck greatly increases the hazards i 
carrier landings. Every feasible attempt should b 
made to avoid excessive pitching deck conditio 
during initial carquals. 
3. Some carriers are more stable than others so tha 


crews must develop a sixth sense to combat all sei 


conditions. 
Some Board Recommendations 

“Jl. It is recommended that LSOs reemphasi 
the correlation of meatball position and hook te 
ramp clearance; the importance of constantly cross 
checking airspeed and AOA; and the consequence 
of slow or inadequate response to LSO comments 

“2. It is recommended that more waveoff training 
he given during FCLP periods to insure proper 
techniques are developed.” 

Although airborne pilots will be aware of rough 
seas by the whitecaps, they are not in the best position 
to make exact calculations of deck movement. LSOs 
should keep pilots in the CV approach pattern fully 
aware of the existing conditions. Line stabilization of 
the ball has made rough sea landings less difficult but 
there is still a pitch, roll and heave limit beyond 
which landings become downright dangerous. The 
LSO is the best man to help. He can send the air- 
craft to the beach if one is nearby. If the situation 
is such that it is get aboard or else, the LSO must 
take over manually. Such a situation will result in 
more bolters in the interest of safety but even the best 
LSO can not always out-guess the elements. << 
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WANTED: GROUND POUNDER GRIST 


MECH, the magazine for the naval aviation ground 
pounder, soon goes into second gear focusing its ef- 
forts on the reduction of maintenance errors and 
ground handling accidents. 


MECH, formerly distributed annually will soon ap- 
pear quarterly. Its aims are to include informative 
material for the entire spectrum of aircraft support 
technicians—from the airman on the line to the staff 
level chief and aircraft support officer. 


To be most effective in achieving these goals we need 
your help. Your ideas for an article, problem areas, or 
improvements in maintenance operations will be polish- 
ed up and published to help your fellow man. Individ- 
uals and commands are invited to send their materials 
to: 


Editor, APPROACH 
U. S. Naval Aviation Safety Center 
Norfolk, Virginia 23511 


Remember, MECH is for you, by you, about you. 
Good ideas, well-documented are particularly desir- 
able. Don't worry about your writing style, send in the 
rough and leave the rest to us. 
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Helicopters 















When the newness of the airplane wore off in the 
early 20’s, some men still desired a vertical takeoff 
and landing capability. They could not visualize how 
it could be done with a fixed wing, so their thoughts 
turned to propellers rotating in a horizontal plane. 


Have 












he first step toward taking off vertically produced 

the autogyro. In essence, this was a normal, 
fixed-wing, single-engine tractor airplane with an 
additional wing which rotated. The rotary wing was 
mounted on a shaft coming up from the C. G. lo- 
cation. To the untrained eye the rotor on the auto- 
gyro would seem, in principle, identical to today’s 
helicopter blades. The difference, however, was that 
the rotor was not geared to the engine while the 
craft was in flight. The forward motion of the vehicle 
and a little prop wash caused the overhead extra 
large propeller (rotary wing) to maintain a steady 
RPM, and as a result lift was produced. The aircraft 
had to make a running takeoff like a normal fixed 
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Landing 


wing aircraft but the distance was much less thanks 
to the extra lift afforded by the overhead rotor blades. 

The autogyro proved that a VTOL capability was 
possible if control problems could be solved. Ulti- 
mately, the rotary wing was geared to the engine. 
Then adequate control was achieved by a mechanism 
which could make pitch changes to individual blades 
as they rotated. Progress was then rapid and opera- 
tional helicopters were in limited use by the end of 
World War II. 

The helicopter came into its own during the 
Korean War and now it has reached full fledged 
maturity in South Vietnam. 

In spite of looking different, the helicopter and 
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more attractive. This is because the helo can settle 
safely to the surface at zero forward speed while the 
fixed-wing types must skid in no slower than their 
minimum stalling speed. This is seldom slow enough 
‘to provide any degree of safety away from airports. 
In fact, modern tactical fixed wing jets stall out at 
such high speeds that dead stick landings have be- 
come impractical and are not recommended. Conse- 
quently, almost everyone now resorts to the punchout. 
ail 














the airplane have very similar flying characteristics. 
Both use wings for lift but the airplane’s is fixed 
while the helo’s: wing rotates. Both have glide capa- 
bilities in case of engine failure. The techniques in 
this regard, however, are quite different. 

Rotary wing gliding requires more précise control 
than fixed wing, but touchdown possibilities are 





In spite of having the capability to autorotate to 
the surface and to hover at or near zero touchdown 
speeds, some helo pilots run into odd landing cir- 
cumstances which result in incidents or accidents. 

The Perils of Autorotation Practice 

The HAC of an SH-3A made one touch-and-go 
landing without incident. He then entered the 1000’ 
autorotation pattern and commenced a straight-in 
practice autorotation to the runway. As the pilot 
executed the flare, which was unduly nose-high, the 
tail rotor contacted the pavement. The impact shat- 
tered the blades-and resulted in the loss of directional 
control. 

The main rotor blades were still whirling at a 
high RPM so that, momentarily, the helo seemed 
suspended in the air about 13’ above ground level 


as it spun like a top. After one completely uncon- 
trolled turn to the right, however, rotor speed decayed 
resulting in a hard landing which stopped the fuse- 
lage rotation. The helicopter then bounced up to 
about 13’ again but in an extremely nose-low atti- 
tude. Coming down the second time, the main rotors 
struck the runway and caused the machine to cart- 
wheel to the right. It finally came to rest on its port 
side. No fire resulted and the crew secured all elec- 
trical circuits and the engines before getting out 
safely. 

Pilot factor absorbed the blame for this crunch. 

Sticky Controls 

After executing three successful power recovery 

autorotations, a straight-in autorotation was com- 


roblems - 





menced by the pilot of a UH-2A at a practice field 
near his home base. Recovery was initiated late so 
there was reduced flare time. Quick action was 
necessary to check the rapid descent and as the 
pilot tried to speed up his manipulations, he felt 
that his movements were impeded by a sudden 
binding in the controls. An impending hard landing 
motivated the pilot to use extra force in applying 
full power and full UP collective pitch. This action 
was not in time to prevent the tailwheel from bang- 
ing overly hard on the pavement but it did check the 
descent. The helo bounced back into the air before 
its main wheels could touch down. 

The pilot regained normal control and while ac- 
celerating into forward flight, the crew began to 
assess possible damage. None seemed evident, but a 
precautionary landing was made anyway back at 
home base. 

Subsequent investigation revealed wrinkled skin 
on the aft edge of the tail pylon. Fortunately, the 
damage was minor and could be fixed in a few days. 

The cause of this accident is difficult to pin-point 
because the control binding that the pilot felt at the 
very critical flare time could not be detected again 
during the subsequent investigation. Pilots must be 
at their peak level of efficiency during emergency 
landing exercises. 


Autorotations call for precise control. 


Slow on the Collective 

Two pilots in a UH-2B took off on a local test flight 
to check the automatic stabilization equipment and 
for possible reduction-gear chips. After a short 
period of mat work, some air work followed and no 
discrepancies were found. 

The crew then decided to practice autorotations. 
The pilot completed one such emergency practice 
and the copilot made two more satisfactory power re- 
covery autorotations. After this, the pilot felt the 
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copilot was ready for some full autorotations. 

The first approach was normal and during the 
descent, the range control was set at IDLE as re- 
quired for proper full autorotation. Unfortunately, 
the copilot did not apply sufficient UP collective at 
the proper time and a hard landing resulted. The 
impact wrinkled the tail pylon and minor repairs 
were required to fix it. 

Although the copilot was assigned some of the 
factor, his inexperience was a mitigating considera- 
tion. The pilot was also found to have been at fault 
because he was slow in exercising supervision over 
the inexperienced copilot. Quicker action on his 
part might have prevented the hard landing. 

Emergency Landing Practice??? 

After launch, the pilot of a UH-46A briefed the 
new copilot on emergency procedures in the case of 
a dual engine failure. He emphasized the fact that 
rotor RPM would begin to decay instantly and the 
helo would enter an almost alarming rate of descent. 

The copilot grasped the instructions and com- 
menced a climb while the pilot informed the crew to 
insure that they were tightly strapped in for the 
practice maneuver. At 2300’ and 120 kts the copilot 
indicated that he was ready. The pilot said, “Coming 
back” and moved both engine condition levers back 
to the START (idle) position. The copilot immediate- 
ly lowered the collective but before he could complete 
the maneuver, the aircraft became uncontrollable. 
The nose pitched down and the rotor RPM dropped 
to about 80% as if by magic. 

Time seems like an eternity in such sudden situa- 
tions but only about a second passed from the time 
the power was retarded until the pilot grabbed the 
controls. At that time, the collective was already full 
DOWN. The aircraft rolled to the left and could not 
be righted with cyclic stick and rudders. The roll 
continued until the helo was inverted, then it ap- 
peared to go into a vertical dive. Sometime during 
these almost indescribable gyrations, the pilot ram- 
med both throttles back to FLY. Rotor RPM slowly 
built up and the tandem rotor job was brought back 
to level flight at the frighteningly low altitude of 
250’. The heading had changed 90 degrees from that 
held at the time the maneuver was initiated. 

After the near-accident-incident, the crew went 
directly home and made a precautionary approach 
to a safe landing. The main damage to the aircraft 
was a small dent on the drive shaft tunnel fairing 
assembly of one aft rotor blade. The blade itself was 
not damaged but the particular culprit was detect- 
able by a paint mark. 

The board pondered over the true value of prac- 
ticing simulated double engine failures. Finally, 
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Cold weather often means ice .. . 


aie ; 4 
in mountainous areas. 
however, they recommended that the NATOPS man- 
ual be amended to say that such practice should not 
be conducted at airspeeds over 80 kts. 
Carburetors and Cold Weather Often Mean Ice 
Upon reaching the mountainous area in freezing 
winter weather the pilot of a UH-34G made a few 
passes in order to determine a safe hovering food 
drop spot. A slow, flat approach was then made to 
a snow covered road which ran along a relatively 
small but reasonably level plateau on the mountain- 
side. Just before reaching the spot where he in- 
tended to hover, the pilot experienced a drop of 
RPM so he added power. This did not check the 
power decay, so hover plans were forcefully changed 
to a semi-emergency landing. Touchdown was slightly 
harder than normal and because of the way the 
terrain was sloped, the right MLG hit first. The 
single gear could not withstand the load and it col- 
lapsed. The tail wheel was next to make ground 
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contact and it was also broken off on impact. 

Fortunately, the helicopter remained upright in 
the snow on what was left of the gear and the crew 
was uninjured. 

Subsequent investigation concluded that the power 
loss was caused by ice in the carburetor throat. 
Poor management of the carburetor air heat control 
was blamed on the pilot. 

A Midair In Spite of Slow Landing Speeds 

An outlying field was being used for daily sched- 
uled helicopter landing practice. A CH-46A had 
been sharing the location with just one other similar 
type helicopter and after his sixth landing, the 
pilot noticed the other Sea Knight depart the area. 
All during the seventh approach no other aircraft 
were seen to be using the field. 
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Check blind spots around airfields. 


Meanwhile, a UH-34J had completed some air- 
work and was approaching the same practice field. 
At about 2000’ the pilot commenced a straight-in 
autorotation. His scan of the area did not reveal 
the presence of any other traffic. Unfortunately, the 
CH-46A was in the UH-34J’s blind spot and vice 
versa. The Seahorse had a higher rate of descent 
and ultimately merged into the top of the Sea Knight 
20’ above the runway. 

The lower aircraft immediately smashed onto the 
pavement and some flaming fuel from the higher air- 
craft singed the H-46 crew as they ran from the 
wreckage to safety. Forward momentum carried the 
H-34 some 80’ farther on and its crew perished in 
the flaming holocaust. 

This most unfortunate accident was basically 
caused by insufficient lookout activity. Every pilot 
knows (or should know) the blind spots of his par- 
ticular aircraft. The chance of collision is always 
greater around airports and/or areas designated for 
practice landings. Consequently, it behooves every 
pilot to constantly check blind spots around airports, 
especially during landings. 
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Shipboard Landings Can Be Tricky 

Receiving a steady “roger” all the way from the 
ship’s Landing Signal Enlisted (LSE), a_ pilot 
brought his UH-34J to a hover in position over the 
platform. In spite of a deck pitching and rolling 
somewhat, touchdown was accomplished. As the 
collective was bottomed to put full weight on the 
landing gear, the helicopter commenced a rapid and 
violent rocking. The pilot immediately increased 
power and collective in an effort to take off, but the 
rocking increased to a point where the Seahorse 
almost went over on its starboard side. 

At this point, the pilot decided to secure the air- 
craft. He decreased collective, closed the throttle, 
actuated the rotor brake and cut the ignition and 
fuel. As he did so the helicopter rotated counterclock- 












Landing on a postage stamp. 


wise and the tail rotor contacted a vertical bulkhead 
located immediately forward of the landing platform. 
The helicopter came to rest with its tailwheel against 
a flight deck floodlight, on a heading 235 degrees 
from that held at its initial touchdown. The pilot 
and four crewmembers immediately evacuated the 
aircraft with no injury. 

The board concluded that the pilot made the 
correct decision to secure the aircraft while it was 
still on the deck. He was caught in a ground reson- 
ance condition which surely would have been further 
aggravated by the odd wind currents around the 
pitching and rolling deck. An attempted takeoff 
might have led to a total loss of the UH-34J and 
possible crew casualties. 

This collection of helo landing accidents has been 
selected to demonstrate that, like pilots of fixed wing 
aircraft, helicopter pilots have related problems in 
getting safely back to earth even in spite of their air- 
craft’s attractive VTOL capabilities. Military flying 
is a precise requirement at all times regardless of 
type flying machine and all naval aviators should 
never stop striving for that professional touch. << 
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The 


Critical Minutes 
between 


WHEELS DOWN 


and wheels down on 
the runway 


Frets in military combat aircraft all have some 
assigned training purpose. The degree of im- 
portance and value is a variable. Instrument and 
combat tactics missions probably are the most 
fatiguing. Cross-country flights can be tiring if of an 
extended nature. Regardless of the mission, the ap- 
proach and landing necessitate a more exact and 
precise type of flying. 

Standard procedure in preparing an aircraft for 
a landing is to go through the landing checkoff-list. 
Paramount among the items is WHEELS DOWN. 
There seems to be a feeling among a few pilots that 
upon insuring the landing gear to be down and 
locked, the job is essentially finished, and getting 
safely on the runway is routine. Perhaps there is a 





He cleared the power lines. 
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bit of complacency present because an embarrassing 
wheels-up landing can not then possibly occur. Un. 
fortunately, there are many other things which 
can still cause crunches between WHEELS DOWN 
and wheels down on the runway. 

Not the Jersey Bounce 

Returning from a night IFR round robin to be 
climaxed by a GCA, the pilot of a TF-9J com 
menced a routine tacan penetration. The weather was 
clear with 10 miles visibility. Eight miles ou 
descending past 7000’, approach control had good 
contact with him. The landing check list was fol- 
lowed and the Cougar was prepared to land. GCA had 
a good blip on the plane as it entered long final. 
Then the ground controller became slightly alarmed 
as he mentioned to a companion that the plane seem- 
ed to be diving for the deck. Passing down through 
900’, the pilot seemed to be relaxed that all was in 
order. At about the same time, the pilot noticed that 
his surroundings had quickly changed to a very 
dark condition, like sinking into a hole. Con- 
sequently, he glanced at his radar altimeter and was 
reaching to reset it when he heard GCA tell him, 
*“. . check your altitude.” The combination mo- 
tivated a rapid increase of power to 100 percent 
simultaneous with pulling the nose up. An instant 
later, the aircraft’s wheels hit the ground con- 
siderably harder than normal. The impact was with 
such force and speed that the Cougar ricocheted over 
a 40’ high voltage power line for another 650’ of 
distance. 

Meanwhile, the pilot was quick with the hands 
as he grabbed the ejection face curtain. Timing was 
excellent as he shot out at the meager apex of the 
bounce. The chute opened as advertised depositing 
the man safely on the ground beyond the power 
lines. Little was left of the aircraft as it shed its parts 
beyond the parachute. 

Tree Chopping 

The combat tactics had been a strenuous workout. 
After the break, a wingman in an F-4B suddenly 
realized that he was very close to his leader in the 
landing column. Turbulence from the lead Phantom I] 
was encountered while S-turning to extend the in- 
terval. Then when trying to stabilize on optimum 
angle of attack, the rough air flipped the port wing 
down and an excessive rate of descent developed. 
Maximum power was immediately added but it was 
not quick enough to avoid hitting a tree top some 
1600’ short of the runway. Fortunately, it was not a 
big obstruction and the accelerating engines pulled 
the pilot into a safe waveoff. The second pass ended 
happily in a precautionary and safe morest landing, 
in spite of a ripped flap. 
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F.4 flap damage. 


Once again this demonstrates the importance of 
proper landing interval plus the hazards of low 
speed/altitude maneuvering. When possible, interval 
should be taken on the upward side of the slip- 
stream. 

Woodchopper’s Ball 

A section of A-4Es was completing a long cross- 
country. Destination weather was clear with 7 miles 
of visibility. For practice, the two pilots were making 
a formation GCA to the associated straight-in run- 
way. On final the section leader requested another 
runway because it was longer. Consequently, this 
necessitated breaking off the straight-in at field 
minimums and joining the traffic circle. At this point 
the section broke into a column for: landing. The 
wingman was slow in transitioning from flying on 
the leader to his own lead and upon turning off the 
180, he allowed his aircraft to get low and slow. 
The close proximity of trees staring him in the face 
brought him out of the semi-trance. Unfortunately, 
the addition of full power was not quick enough to 
prevent a recovery through the tree tops. Upon zoom- 
ing back above the obstacles, a slow flight check 
revealed that the aircraft was still airworthy. A 
safe landing was accomplished into the emergency 


Tree-damaged wing. 





arresting gear. Substantial damage resulted from the 
Skyhawk’s frontal assault on the forest. 

The sole cause of this near accident was pilot 
factor. Exact explanation is difficult but pilot fatigue 
and mental apathy seem to be the nebulous culprits. 

VFR Interruptions 

Two AF-9Js had been practicing night formation 
tactics. Then when commencing a section VFR tacan 
penetration toward the home base, the leader learn- 
ed of a general recall due to deteriorating weather. 
Clouds were in the process of forming an. ever- 
cast over the field at about 1000’, and by the 
time the section entered the traffic pattern the blanket 
had become solid. In the descent, the wingman had 
experienced radio trouble but manual tuning main- 
tained his contact with the leader and the tower. Ap- 
proaching the break at 800’, the leader told the wing- 
man that he was to conclude the flight with a full 
stop landing and acknowledgement was received. 

After breaking, the leader induced a slight climb 
while turning on his anti-collision light and suddenly 
found himself in the soup which, combined with the 
misty glare of the anti-collision light, instantly mo- 
tivated him to hit the gages. While on instruments 
he had straightened his turn so when again under 
the clouds and VFR his landing pattern was too 
wide. Consequently, he elected to waveoff. At this 
point. the Runway Duty Officer asked the leader 
about the position of the wingman. The flight leader 
replied that the second Cougar should be right be- 
hind but that since the wingman had been having 
radio difficulties. he might be in a NORAD con- 
dition. 

Nothing further was heard or seen of the wing- 
man in the air and a few minutes later it was dis- 
covered that he had crashed on the downwind. Since 
the pilot did not survive, no exact cause can be 
established. Circumstantially, however, it is possible 
that he might have imitated the leader in being 
caught in the clouds momentarily and become dis- 
oriented. The low altitude allowed little time for in- 
strument error in the landing configuration. 

Upon completion of a flight mission, pilots must 
remember that there still remains that all important 
(and life saving) approach/landing sequence. The 
transition tends to become very routine in VFR 
conditions which has been known to lead to com- 
placency and trouble. When the situation rapidly 
alternates between VFR and IFR, there is little time 
for error and the changes can catch one unprepared. 

If pilots knew how to generate an increase in body 
adrenalin just before entering the approach/landing 
phase, the incidents/accidents mentioned herein 
might not have occurred. 
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éo"" landings are spawned in the approach. Bad 
landings usually result from being off-speed 
and/or altitude. Of the two, airspeed is the greater 
culprit because it is frequently a function of altitude. 
The opposite of a fast (hot) landing is the often- 
fatal stall/spin in those few critical seconds before 
touchdown. The high penalty associated with getting 
too slow is influential in causing many pilots to favor 
the fast side during the approach. Adhering to 
NATOPS in the pattern requires airmanship of the 
highest quality. When it comes time to conclude a 
mission and make the final landing aircrews are 
usually not as fresh and alert as when they took off. 
Then pilot fatigue factor is potentially at its worst. 
Landings require peak alertness so that any of the 
above situations can set the stage for an accident 
or incident. 

All NATOPS flight manuals delineate explicit 
instructions for the best landing techniques for the 
selected aircraft. Most landings made in accordance 
with the particular NATOPS instructions are routine. 
On rare occasions, even though NATOPS is followed 
to the letter, landing accidents/incidents do occur, 
but their causes can almost always be pinpointed. 
It should be noted that most landing mishaps are 
caused by one or more glaring deviations from the 
instructions. Such nonstandard procedures may ag- 
gravate the pilot’s problems in emergency situations. 

Here are some examples which may help us all 
learn to make better (and safer) landings. 


oT 
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A Common Student Pilot Error 

A three-plane flight of AF-9s broke into column 
for landing. The pilot in the number 2 slot was 
past the abeam position before dirtying up his 
Cougar into the landing configuration. Consequently, 
he was high and fast when he rolled out on final. 
To correct the situation, he established a higher than 
normal sink rate. This alarmed the alert RDO who 
transmitted a power message. The pilot then responded 
by adding too much thrust and transposed the high 
rate of descent into excess speed as he crossed the 
threshold. The first touchdown was followed by por- 
poising. After the second touchdown and associated 
bounce he tried to force the aircraft to stay on the 
deck with excessive forward stick movement. This in- 





Porpoising collapsed the nose gear. 
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duced a rather pronounced dive for the deck and the 
resulting impact caused the nose wheel to separate 
from the strut. Immediately thereafter, the pilot 
lowered the hook but it passed over the midfield 
morest and did not engage because the tail was high 
in the air. The nose strut itself collapsed and the 
aircraft skidded to a halt on its main mounts and 
nose. The pilot got out unharmed. 

Obviously, pilot factor was the primary cause of 
this accident since a hot landing led the student into 
porpoising. The best solution would have been an 
immediate waveoff. If fuel had been critically short 
and precluded a go-around, the next best thing would 
have been to make an arrested landing into the 
morest. Never, when trying to make a normal land- 
ing, try to force a jet on the deck when it still has 
excess flying speed. 

Crosswind Problems 

The pilot of an A-4B was on a cross-country. As 
he prepared to make a VFR approach to his des- 
tination, he was informed that the duty runway was 
considerably out of the wind. Considering the poor 
crosswind characteristics of his Skyhawk, he elected 
to orbit the area to burn down before attempting a 
landing. 

The duty was 18 and the wind from 240 degrees 
at 20 gusting to 30 kts. This made a varying cross- 
wind component of about 60 degrees. Immediately 
after touchdown on his first pass, the pilot did not 
like the feel so he waved off. 


Upon being asked, the tower operator informed 
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Fortunately, a very high percentage of landings are 
made safe and sound. It is that percentage of land- 
ings which result in accidents or incidents which 
constantly concerns the Navy. Along with injuring 
humans, they cost an unacceptable amount of money. 































the pilot that another suitable field nearby had a 
runway into the wind. The pilot wasted no time in 
moving his orbit to the suggested alternate and then 
ascertained that no better wind conditions existed 
there than at the original filed destination. This moti- 13 
vated him to return and he asked the tower operator 
for another possible alternate. When informed that 
the only other suitable field was 75 miles away, the 
pilot elected to land as originally planned, rather 
than attempt another short cross-country. 
Meanwhile the crosswind component had _in- 
creased 10 degrees and the gusts had intensified to 
35 kts. Regardless, the pilot commenced a no-flap ap- 
proach. The landing was slightly long and soon 
after touchdown, the wind began to lift the starboard 





Wind and mud defeated the Skyhawk. 





. 





wing and drift the plane to the left. Try as he could, 
the pilot was unable to keep the A-4 on the runway. 
When it left the pavement, the nose wheel dug into 
the turf and collapsed. Then the nose scraped through 
the dirt as it skidded to a stop. 

The board felt that the pilot should have made 
a greater effort to locate a more suitable airport 
NATOPS for the A-4 recommends that landings not 
be attempted in crosswind components above 15 
kts. Calculations later indicated that the crosswind 
component here was 17 kts gusting to 26 kts. More- 
over, it was considered that a safe landing would 
have been more likely if the pilot had used full flaps 
and retracted them upon touchdown. 

The destination did have a BAK 9 arresting gear 
and the board felt it should have been used. The 
NATOPS Manual says that a short-field arrestment 
should be made whenever it is known that a direc- 
tional control problem exists. 

Every aircraft model behaves differently in cross- 
winds and, unfortunately, the A-4 is one of the most 
dificult to control. Consequently, Skyhawk drivers 
must be especially aware of this handicap and govern 
their landings accordingly. Crosswinds are not a 
vreat problem for other naval tactical aircraft, but 
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After scraping the morest. . . 
regardless, pilots are wise to keep themselves con- 
tinually informed of possible crosswinds on every land- 
ing, and plan their approach accordingly. In general, 
light aircraft (e.g. U-11A) and those with abnormal- 
ly narrow tread and/or long struts can expect the 
greater crosswind landing difficulties. 

Mechanical Malfunctions Get in the Act 

An F-4B crew was on the last leg home from a 
series of training cross countries which had lasted 
several days. While taxiing out for the last takeoff, 
the pilot noticed that the right brake seemed to drag 
slightly, but he made the takeoff without difficulty. 
Enroute home, the pilot noted an emergency Master 
Caution Light and the Check Hydraulic Gages Light. 
A quick glance around the cockpit indicated all hy- 
draulic gages were normal at 3000 psi. The lights, 
however, indicated to the crew that the utility hy- 
draulic system might be malfunctioning. (The single 
utility system gage indicates only the highest pres- 
sure from the two pumps.) A visual check by another 
Phantom II verified that fluid was flowing freely 
from the starboard auxiliary air door. 

In view of the impending hydraulic problems in 
lowering the gear and the flaps (restricted to the 
\4, position when lowered by the emergency system), 
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the Phantom Ii did not fare so well. 


the crew used caution and made preparations for 
an other-than-normal landing. 

When fuel weight was calculated to be within 
NATOPS allowances at 34,000 pounds, the pilot 
planned a precautionary arrestment into the Mk-2 
morest. Touchdown was hot, 1000’ down the runway, 
and on centerline. 

After about 800’ of normal rollout with the drag 
chute and hook extended, the F-4B commenced a 
pronounced swerve to the left. The pilot used right 
brake, rudder and aileron/spoiler to the maximum in 
trying to get the aircraft under control. Although he 
was able to stop the swerve, he was unable to return 
to the center of the runway. Airspeed was still 120 
kts after 2000’ of rollout but the pilot appeared to 
be gaining control of the Phantom II near the edge 
of the strip. 

Unfortunately, at the end of 1500’ of additional 
roll, the port MLG hit the turf and then a piece of 
concrete side patch which did no apparent damage. 
At 3840’ from touchdown, the aircraft had only 
decelerated to 104 kts when it passed over the first 
morest pendant. The hook picked up the cable but 
the high speed coupled with an off-center engage- 
ment was too much and the pendant snapped. The 


port outer wing scraped across the top of the morest 
engine knocking off three of its air bottles and a 
control valve. Then the wing bounced off a sup- 
porting “I” beam and the F-4 continued on, hitting 
some more concrete side-pads. It finally came to 
rest in the grass. The nose strut and port MLG 
had collapsed leaving the aircraft balanced on its 
still intact starboard MLG, radome and port drop 
tank. No fire resulted and the crew emerged un- 
scathed. 

Subsequent calculations indicated that touchdown 
speed was about 158 kts—somewhat hot. The poor 
deceleration was aggravated by the two J-79s still 
producing thrust. As stated earlier, there was a slight 
right brake drag noted before takeoff. In actual fact, 
however, subsequent investigation revealed than an 
improperly assembled left brake assembly had caused 
the swerve to the port side of the runway. 

Although it is conjecture, it would appear that 
this accident might not have occurred if more fuel 
had been dumped or burned to permit a_ slower 
touchdown speed and the landing had been made 
closer to the runway threshold. 

Perhaps the pilot was understandably slow in 
correcting for the left brake trouble due to being 
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ready for right brake trouble suspected before takeoff. 
Intruders Come in for Their Share 

Light rain was falling as the A-6A pilot commenced 
his radar vectored approach under an 800’ ceiling. 
Touchdown was on-speed, on-centerline at about 
1000’ from the threshold. At 1500’ deceleration 
commenced using flaps, slats, flaperons, wingtip speed 
brakes and the anti-skid. Normal braking was brought 
into the act at a speed of about 105 kts. 

Suddenly, the pilot suspected an electrical power 
loss because the anti-skid feature appeared to be 
malfunctioning. In another few seconds, the sus- 
picion was further verified by loss of nosewheel 
steering (electrical power is required for both). 
Simultaneously, the pilot thought his port main tire 
had blown because the aircraft swerved to the left. 
(Subsequent investigation revealed that the tire 
had in fact blown but further down the runway at 
about 4500’ after touchdown.) A moment later the 
pilot secured the port engine and some control was 
regained until the port MLG tire actually blew. This 
induced new problems in the fight to keep the air- 
craft from going off the left side of the pavement. 
Meanwhile, the /ntruder passed over the abort gear 
unimpeded, since the hook was not down. 

About 500’ beyond the abort gear, the A-6 angled 
off the pavement to the left. When the port MLG 
hit the gravel, the plane swerved more abruptly to the 
left. The starboard MLG then sheared upon striking 
the abort gear drag chain. This allowed the star- 
board wing to drop and gouge into the earth. Fifteen 
feet off the pavement and heading 100 degrees from 
the runway centerline, the /ntruder came to a flame- 
less rest on its port MLG, nosewheel and starboard 
wingtip. The crew emerged in good shape. 

This was a very unfortunate accident and there is 
every reason to believe that it would not have hap- 
pened if nosewheel steering could have been main- 
tained. Investigation concluded that rain water either 
in falling or in being splashed up from the runway 
had shorted out the electrical alternator housed in the 
ram-air intake scoop. Unfortunately, the pilot was 
not completely absolved because he did not think to 
drop his tail hook which, very likely, could have 
saved the day in spite of the other difficulties. 

How to Blow a Routine Arrestment 

A flight of 3 F-8Ds completed scheduled airborne 
tactics and then commenced the field arrested land- 
ing practice. Number 3 overshot the runway center- 
line on his first approach and wisely elected to 


wave off. There was a 15 kt wind blowing from 150 
degrees. With the pilots landing on runway 19 this 
created a 40-degree crosswind condition. On the 
second approach, Number 3 seemed to experience 
difficulty in making the proper corrections for. the 
crosswind. He touched down some 40’ to the right 
of centerline, 1400’ past the runway threshold and 
1000’ short of the arresting gear, still indicating 
about 130 kts. His hook caught the number 1 pen- 
dant and the rollout was later described as violent, 
As the cable paid out, the aircraft veered sharply to 
the right to come to rest 360’ beyond the arresting 
gear 90° to the centerline but still on the pavement. 
The force of the ground loop collapsed the nose gear 
and wrinkled adjacent fuselage sections. The pilot 
was unharmed. 

The crosswind from the left caused the Crusader 
to drift right of centerline so that the trap was off- 
center to the right. The combined side load forces 
were too much for the aircraft and the nose gear 
collapsed. 

This accident is peculiar in several ways. The 
pilot allowed the crosswind to blow him off center- 
line so that at touchdown he was 40’ to the right. 
This situation probably would not in itself have 
caused any trouble if an unarrested rollout had been 
planned. Unfortunately, an accident did occur and 
it was attributed to pilot factor in that the pilot was 
lax concerning NATOPS procedures. F-8D NATOPS 
is very explicit in stating that arrested landings 
should be made on centerline. In essence, crosswind 
landings within prescribed limitations are not a great 
problem to the Crusader but off-centerline arrest- 
ments are. 


Every Landing Should Be Treated as a 
New Experience 

Major items for the pilot to evaluate are: any 
aircraft malfunctions (and their possible effect on 
landing) ; touchdown weight; approach obstacles; 
traffic; type runway (and its surface conditions) ; 
emergency runway equipment available; wind; visi- 
bility; ceiling and temperature. Then there are nu- 
merous miscellaneous hindrances such as: flocks of 
birds to run into; sun low on the horizon to get in 
the eyes; occasionally patches of dust, smoke or fog; 
temporary runway obstructions; night light illusions; 
confusing patterns; etc. 

All of these factors will insure that no two land- 
ings are alike. Any disbelievers? « 


Nine-tenths of wisdom consists in being wise in time. 


Theodore Roosevelt 
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H™ many times in recent years have you heard 
this statement in the flight planning room? 

“Dick, drop the DD-175 by the weather guessers. 
I'll finish the flight logs.” 

The weather briefing is one of the most important 
aspects of any flight; yet it is often one of the most 
underrated from an aviator’s standpoint. Aviators 
who continually operate in areas where IFR con- 
ditions are prevalent have a greater respect for 
weather and its inherent hazards to flight than those 
who operate primarily in the areas where VFR 
conditions generally exist. The substantial number 
of avoidable weather accidents each fiscal year 
clearly show that the weather itself can be equally 
as dangerous as faulty maintenance, especially when 
an unproficient instrument pilot ventures into an 
area of significant weather conditions without ade- 
quate preparation. 

It is your responsibility as pilot in command to 
thoroughly understand all aspects of the current and 
forecast weather conditions for flight within a given 





area, and to determine whether safe operations are 
within your capabilities.* 

The proper time for weather briefing is prior to 
planning a flight; not after. Weather data should be 
analyzed in three basic phases: Departure, Enroute, 
and Terminal/Alternate Areas. Significant weather 
in any of these areas must be taken into consideration 
while flight planning, for it is substantially easier 
to change your routing, alternate or even your des- 
tination in the planning room, rather than once you 
are airborne. 

Weather briefings, in general, range from poor 
to excellent, depending on the amount of information 
given to the pilot in the form of an actual brief. 
Simply handing a DD-175-1 to the weather fore- 
caster to fill in the blanks is not an adequate briefing 
under any circumstances. The items on the weather 
form of the DD-175-1 are essential; however, they 
must be incorporated into a narrative presentation to 
the pilot, so that he gets a complete picture of the 
present and forecast weather conditions along his 
route. In addition, the information must be pertinent 
to the model aircraft which is to be flown, with 
emphasis on the altitude structure in which the 
pilot will be operating. 

You, as the pilot in command, are responsible for 
obtaining the necessary weather information, regard- 
less of what is automatically presented to you. Feel 
free to ask the forecaster as many questions as you 
feel appropriate to complete your weather brief. 

How many times have you received a weather brief 
that consisted of just the departure weather and the 
destination forecast? 

In breaking down the Departure, Enroute, and 


*Whenever a DD-175 is required for a flight the 
pilot’s weather briefing should be conducted in per- 
son, or via weather vision (a closed-circuit television 
installation). Briefings conducted over the telephone 
or brief sheets delivered by the duty driver for a 
forecaster’s comments and signature are unacceptable. 

OpNavlnst 3710.7D, para 530 (a) refers. Ed..) 


approach/march 1968 


. 


17 











18 


The responsibility starts before takeoff. 


Terminal/Alternate Areas, the following items should 
be briefed in regard to existing and forecast condi- 
tions or they should be obtained on a self-analysis 
basis from available information: 

Departure 

A. Departure Field Sequence Report 
1. Are ceiling and visibility above takeoff mini- 

mums? 

a. Special Instrument Rating: No takeoff ceil- 
ing and visibility minimums apply. Takeoff 
shall depend upon the judgment of the pilot 
and urgency of flight. 

b. Standard Instrument Rating: Minimums are 
300’ ceiling and 1 mile visibility. When a 
radar approach facility with published mini- 
mums less ahan 300/1 is available, takeoff 
is authorized provided the weather is at 
least equal to the precision approach radar 
(PAR) minimums for the runway in use, but 
in no case when the weather is less than 200’ 
ceiling and one-half mile visibility. 

2. What is the duty runway? 

3. What is the surface temperature? (Takeoff roll) 
1. What is the crosswind component? 

5. What is the runway braking action? 

B. Does the Radar Summary Report show any thun- 
derstorms on the departure route that could re- 
quire you to request a different departure routing? 

C. Area Forecast 
1. What is the freezing level on departure? 

2. What are the forecast icing conditions? 

Enroute 

A. Weather Depiction Chart 
1. Are there areas of low ceilings, low visibility 

and precipitation adjacent to the route of flight, 

and where do they lie? 


2. Where are the nearest clear areas along the— 


route of flight which are usable in an emergency 
situation ? 
B. Winds Aloft Chart 
1. What is the most suitable altitude from the 
wind standpoint? 
2. What is the forecast ground speed based on 
wind information? 
3. Is change in routing necessary for more favor- 
able wind conditions? 
C. Area Forecasts 
1. What are the forecast cloud tops along the route? 





2. What is the forecast freezing level and are there 
icing conditions along the route? 
3. What turbulence is expected along the route? 
D. Severe Weather Forecast 
1. Is a Severe Weather Warning Area applicable 
to your route of flight? 
a. OpNav filing restriction applies to U. S. 
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Weather Bureau Aviation Severe Weather 
Forecast only. 
b. Reroute around the area if necessary. 
E. Radar Summary Map 
1. Are there areas of precipitation or thunderstorm 
activity along the route? 
2. What are the tops? 
3. Is rerouting around the area necessary? 
F. Pilot Weather Report Summaries 
1. Are there any pertinent pilot reports available 
concerning actual weather conditions along the 
route? 
Terminal/ Alternate Airfields 
A. Terminal Forecast for Destination and Alternate 
Airfields 
1. Is the destination airfield forecast to be at or 
above the published ceiling and visibility mini- 
mums for the period 1 hour before the ETA to 1 
hour after the ETA? 
2. Weather Criteria for IFR Clearances: 
Destination 


VOR, Tacan, ADF, 


ASR, LF, Range ILS, PAR 
Published Published 
Landing Landing 
Minimums Minimums* 
Alternate 
VOR, Tacan, ADF, 
ASR, LF, Range ILS, PAR** 
300’ ceiling 200’ ceiling 
& 1 mile vis & 14 mile vis 
both above both above 
Published Published 
Landing Landing 
Minimums Minimums 


*Single-piloted A/C: Not less than 200’ Ceiling % Mile Vis. 

**Single-piloted A/C and those multi-piloted A/C equipped with 
only one operative means of two-way voice comm: Not less than 
published minimums (ADF, VOR, TAC or LF) as applicable 
to installed equipment/Navaids available. 

No clearance shall be authorized for destinations 
at which the weather is forecast to be below mini- 
mums upon arrival, except as provided in OpNavInst 
3710.7D (501c), unless an alternate airfield is avail- 
able which is forecast to be equal to or better than 
3000’ ceiling and 3 miles visibility during the period 
one hour before until 6ne hour after the ETA. 

3. Is thunderstorm Activity forecast in the terminal 
area that could cause a rapid shift in wind 
conditions and/or a rapid lowering of ceiling 
and visibility? 

1. Is precipitation forecast in the terminal area 

that would significantly affect runway braking 

action ? 
. Is the forecast wind component within cross- 
wind limitations of the aircraft? 


uw 


6. What is the forecast altimeter setting for des- 
tination and alternate? 
. Is an alternate required? 

8. If flying VFR, is destination currently VFR 
and forecast to remain VFR for the EAT plus 
and minus | hour? 

B. Terminal and Adjacent Area Sequence Reports 

1. Is current weather in the terminal and surround- 
ing area concurrent with the forecast? 

a. Current weather .is not usable for destina- 
tion and alternate filing purposes of an IFR 
flight plan; however, it serves as a check 
against the forecast accuracy during the 
current time period. 

b. Surrounding area weather can be an indi- 
cator of weather moving through an area 
and should enter into the forecast picture. 

C. What is the actual area of precipitation and thun- 
derstorm activity in the terminal area shown on the 
Radar Summary Map? 

D. Weather Briefing Facilities—Duty forecasters are 
not always readily available to departing pilots. On 
occasion, the pilot will have to obtain a weather 
brief from a source other than a military weather 
facility at the departure field and his personal 
analysis of the available weather information will 
have to be used in lieu of a forecaster. The following 
sources of preflight weather information are avail- 
able in order of acceptability: 

1. Military Weather Facility 
a. Always use, if available at departure field. 
b. Forecaster will be on duty. 

2. U. S. Weather Bureau Aviation Weather Office 
a. Available at most major airports. 

b. Forecaster will be on duty. 

3. USAF Weather Briefing Facility 
a. Information listed in Weather/NOTAM pro- 

cedures section of IFR supplement. 

b. Autovon or long distance call, government 
collect, to nearest facility. 

c. Forecaster will be on duty. 

4. FAA Flight Service Station 
a. Self analysis of information; forecaster not 

available. 

b. Many fields have leased telephone lines to 
nearest station. Call long distance, govern- 
ment collect, if leased line not available. 


~ 





Commanding Officer 
VA-127 : ae 
NAS Lemoore, Calif. 93245 SE 
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Pvirs tactical jet aircraft is a profession. Add to 
it instrument proficiency requirements and it 
becomes one of the most precise of occupations. 
Besides being able to takeoff and land safely, pilots 
must know how to employ their aircraft tactically. 
This may entail all weather operations which cannot 
be accomplished successfully without the assistance 
of a variety of complex instruments. 

The reliability of modern day aircraft flight in- 
struments is well within liveable tolerance. This 
means that the pilots who understand and rely upon 
these expensive gages will live to join in a chorus 
of: “Old pilots never die, they just learn to fly, fly, 
fly.” 

Seriously, however, naval aircraft employ many 
intricate flight instruments which must be constantly 
cross-checked one against the other for accuracy and 
reliability to ensure their constant good working 
order. 

Pitch indications displayed by the attitude gyro 
(now referred to in its most basic sense) indicator 
should match correlated movements of the altimeter 
(barometric and radar types) and the rate-of-climb 
(vertical speed) instrument. Also, changes in air- 
speed (indicated and true instruments) are tied to 
pitch motions. Roll maneuvers, as indicated by the 
attitude gyro, should also be matched (in cross 
checking) by the standby attitude gyro and/or: the 
turn needle of the needle-ball instrument. The bear- 
ing-distance-heading indicator (it may be a simple 
directional gyro) includes a gyro compass for di- 


rectional and turn information. The standby mag. 
netic compass, although jumpy, can also be used. 
Yaw is one of the few items which can be detected 
with some degree of reliability by the human senses, 
but the needle-ball instrument and the compasses 
give more accurate information concerning this less 
critical moment. 

Both humans and flight instruments respond to 
mechanical and electrical instructions—but pity 
the poor instrument, it has no brain like the human. 
It cannot enjoy emotional sensations because it is 
just an “it.” Consequently, “it” is content to simply 
grind away with its simple-purpose one-track mis- 
sion never to be distracted by laughter or sorrow, 
pleasures or displeasures. On the other hand, the 
human is distracted by what he sees, hears, smells, 
tastes and touches. 

With these differences between the human and the 
instrument in mind, let us examine some accidents 
which reveal enough circumstantial evidence to in- 
dicate a possible conflict between them. 

Two F-8E Crusaders took off just after sundown 
from a coastal air station. The pilots were to prac- 
tice CCAs with an offshore carrier. The weather 
was VFR with 7 miles of visibility. After takeoff and 
climbout the section leveled at FL 200 where they 
shifted to CCA marshall control frequency. After 
contact was established CCA advised the flight to 
proceed overhead. The carrier’s tacan was marginal. 
The DME was working satisfactorily, but it was not 
providing azimuth information. 

While inbound, the flight was instructed to steer 
a heading of 270 degrees and remain at FL 200. 
Approximately 21 miles out, the formation was 
turned to a heading of 180 degrees. After radar and 
IFF contact was confirmed, the flight was shifted to 
approach control frequency. The section was then 
directed to alter course to 120 degrees and commence 
descent. The wingman continued to maintain his 
close left side position on the lead. During penetra- 
tion, radar contact was lost but radio contact re- 
mained normal. Descent was continued through a 
broken layer of clouds at 3500’. Beneath the layer 
visibility had dropped to approximately 3 miles. In 
the full darkness, there was no horizon. 

The two Crusaders leveled at 1300’. Lead now 
radioed to his wingman to lower the gear and raise 
his wing. The wingman did not transmit but gave 
the normal thumbs-up acknowledgement which the 
leader could see. Lead’s airspeed then indicated 
190 kts but dropped to 170 kts once he was stabilized 
in the landing configuration. 

The CCA controller then directed lead to continue 
straight ahead and for his wingman to make a right 
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turn to establish separation. The wingman had pre- 
viously acknowledged radio transmissions while at 
FL 200 and he now made the visual thumbs-up 
signal to lead again, giving every indication that he 
was receiving all messages. At this point, however, 
the wingman instead of turning to the right, was 
observed by lead to be sliding aft. Lead quickly 
radioed, “—negative crossover” thinking that was 
the wingman’s intention. There was no answer and 
when the wingman failed to reappear on the right 
side, another call was initiated. Still not getting any 
reply, lead asked the CCA controller if he had heard 
from his wingman and if he could see both aircraft 
on the radar. CCA’s answer was negative. Lead im- 
mediately broke off the approach, cleaned up and 
began to search the area. 

All search efforts were negative and no debris 
was found. Circumstantial evidence supports the as- 
sumption that the wingman crashed into the ocean 
soon after he was last observed by the leader. 

Three A-4B aircraft filed IFR for a formation 
cross-country. Departure terminal weather was defi- 
nitely IFR with ceilings varying between 400 and 
1700’, while the visibility varied between one- 
half to one-and-one-half-miles. Individual takeoffs 
were to be 40 seconds apart, and the three Skyhawks 
successively disappeared into the overcast as briefed. 
Numbers 1 and 3 joined up on top at 10,000’. A 
subsequent search for No. 2 revealed that he had 
crashed 6 miles north of the takeoff airport. 

Based on damage to tree tops, ground gouges and 
wreckage distribution, the A-4B struck the ground 
inverted, with little forward speed—an attitude in- 
dicative of a stall/spin condition. Further investiga- 
tion revealed that pilot ejection had been initiated 
simultaneously with ground impact. Wheels and 
flaps were fully retracted. 





YOU! 


These two accidents are tragic as well as difficult 
to accurately reconstruct because the exact causes 
will never be fully known. Contrasting other similar 
near accidents however, does give us some clues as 
to the general nature of the subject. Here are some 
pertinent quotes. “I tried to join up on my leader’s 
light but never seemed to be able to gain on him. 
Just as I spun out of a steep climb, I realized I had 
been chasing a star.” “I felt I had accomplished an 
efficient rendezvous on the squadron when I realized 
I was about to join cars on the highway. There was 
no horizon that night and it was impossible to differ- 
entiate ground lights from those in the air.” 

Two recent fatal accidents (at separate times and 
places) occurred during night bombing practice. A 
light on the water was the target. The plausible cause 
of both crashes is attributed to the pilots thinking 
they could determine their altitude visually better 
than they could by frequent reference to their in- 
struments. 

An F-4B recently dove into the ocean while on 
night air intercept practice. As in many other cases 
of this type, there is evidence to indicate that the 
pilot was only marginally proficient for actual in- 
strument flight. 

Every year there are many aircraft accidents in 
which there is evidence that the pilots erred in the 
proper use of aircraft instruments. Fortunately, far 
more potential accidents are avoided in the nick of 
time because most pilots have had repeated, excel- 
lent instrument training courses. « 
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Flight Suits 

The answer to the Letter to the 
Editor, “Flight Suits,” November 1967 
APPROACH still leaves some questions 
in the minds of our people here at 
Los Alamitos. We currently have in our 
supply system, and pilots are using, the 
orange flight suit and the new green 
suit which you refer to as Nomex. You 
did not say whether the washings of 
the flame retardant cotton suits are 
wet or dry and I have been informed 
by the State of California Fire Marshal 
that this would make a difference. 

We would like to know what material 
the orange suits are fireproofed with, 
how they can be laundered, and how 
many times. How many times can the 
new Nomex fight suits be laundered 
and should they be wet or dry cleaned? 

CDR H. W. BURSON 
ASO, VA-776 

> When the writer of the letter 
in the November APPROACH spoke 
of “cleaning” the summer flight 
suit and cited BACSEB 56-61, we 
assumed he was speaking of laun- 
dering instead of drycleaning. This 
bulletin gives instructions for laun- 
dering and also prespotting of 
garments and immersing them in 
Stoddard solvent to be followed by 
air drying and laundering. Since 
use of solvent has to be followed 
by laundering, any advantages of 
routine “drycleaning” of orange 
summer flight suits would seem to 
be ruled out. 

The chemical compound used to 
make the material in summer flight 
suits fire resistant is THPC. 
Various manufacturers of the 
suits used different binders with 
THPC so we are unable to deter- 
mine whether drycleaning breaks 
down the fire retardant compound. 
The best thing to do would be to 
contact the manufacturer of the 
specific suit in question. (As you 
probably know, cotton twill sum- 
mer flight suits are no longer being 


FORUM: 


manufactured for the Navy since 
the Navy has gone to the Nomex 
suit.) Summer flight suits which 
last through 15 launderings are 
supposed to be retreated for fire 
retardancy; from this fact it can 
be concluded that laundering 
gradually diminishes the suits’ 
fire resistance. 

In answer to your question con- 
cerning the effects of laundering 
and drycleaning on Nomex fabric, 
the fire retardant quality of Nomex 
material is the result of the manu- 
facturing process itself so there is 
no necessity for treating or re- 
treating with fire retardant com- 
pounds. 

Air Crew Systems Bulletin 127, 
recently issued, states: “The (No- 
mex) coverall fabric is a drip-dry 
type requiring no special handling 
and may be washed as frequently 
as needed. The coverall may be 
laundered in accordance with the 
Normal Procedure for Color Goods, 
Formula C or in accordance with 
Formula S as specified in the 
Navy Laundry Handbook. The 
coverall may also be laundered at 
home or in a commercial type 
washer and dryer. Laundering in 
water up to 140°F maximum and 
tumble drying up to 180°F will 
not damage or shrink the cover- 
all. . . It is to be noted that laun- 
dering will not compromise the 
flame retardant properties of the 
Nomex and no renewable flame 
retardant treatment is required.” 
This bulletin appeared in its en- 
tirety in the December 1967 Per- 
sonal/Survival Equipment Cross- 
feed. 

The manufacturer of Nomex 
states that chlorite and hypochlor- 
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ite bleaches have no effect on 
Nomex’s fire retardancy. However, 
over a prolonged period these 
bleaches do have a long-range de- 
grading effect on the strength of 
the fabric. Therefore, chlorite or 
hypochlorite bleach should not be 
used when laundering Nomex. 

The Aerospace Crew Equipment 
Department states that Nomex 
suits can be drycleaned although 
laundering would seem less expen- 
sive and more practical. 


Wet Suit 


Your comments on the Mk-5 anti- 
exposure suit in the Headmouse sec- 
tion, August 1967 issue, were of great 
interest. As a civilian test pilot in the 
Navy Corvus missile program in late 
1959, I was involved in launches ap- 
proximately 200 miles at sea without 
safety rescue vessels of any kind. Our 
pilots were convinced that our only 
chance for survival in the event we 
had to abandon the A-4D or A-3D was 
to use the two-piece neoprene wet suit. 
We were involved in long periods of 
ground waiting time before takeoff 
when we could turn the cockpit air 
conditioning down to an acceptable 
level. 

We had suits made to our design 
with long zippers to the arm pit and 
to the crotch. The flight suits were also 
similarly equipped so that the suit 
could be zipped up at the last minute 
before we entered the cockpit. We also 
carried helmets and gloves of the same 
material in the flight suit pocket for 
emergency protection. 

Fortunately, our tests were only in 
flight. We were convinced that the 
slight discomfort from excessive pers- 
piration was worth the insurance of 
being able to enter the water with a 
suit that gave greater probability for 
survival. 

I'm glad to hear of this progress. 
BRIG GEN JOHN F. KINNEY, USMC (RET) 


>» For readers who missed the 
comments referred to, we reported 
that the Naval Air Engineering 


Center, Philadelphia, had com- 


pleted testing the ventilated one- 
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Do you have a question regarding materials or procedures 


now in use in Naval Aviation? For an answer send it to FORUM, 
U.S. Naval Aviation Safety Center, NAS Norfolk, Va. 23511. 


piece neoprene wet suit and 
that 2500 of these suits would be 
procured in FY 68. NAEC stated 
that efforts to develop an improved 
anti-exposure suit are continuing; 
however, the ventilated wet suit 
is considered the best available at 
this time and will be procured to 
supersede the Mk-5A anti-exposure 
suit. 


Cannon Cocker Challenges 
Murphy 

With reference to the P-3A bomb 
rack Murphy depicted on page 45 of 
the Sept °67 issue, it is not possible 
to rig the interlock in the position 
shown unless it was done deliberately 
or with total disregard. Furthermore, 
the nuclear weapons interlocks should 
not be installed on bomb racks in the 
bomb-bay configuration shown. 

AO] PAUL M. ST. ANDRE 
USS FRANKLIN D. ROOSEVELT 

» Good eye, gunner! Contribu- 
tors of the Murphy state that your 
comments were received with in- 
terest and appreciation and that 
you are correct in stating that the 
nuclear interlocks are not used 
with Mk-54s. The interlocks were 
not installed during the situation 
discussed and the bomb bay pic- 
tured was not the bomb bay used 
when the incident occurred. The 
bomb bay in the photo was used 
for illustrating the manual release 
and rig pin installations because 
of proper lighting and distance 
requirements. 

A thorough recheck of the prob- 
lem stated, proved that the P-3A 
Murphy is valid and that recur- 
rences are possible if people con- 
cerned are not aware of the prob- 
lem. 

The reporting command has 
recommended to NavAir that a 


warning decal be posted adjacent 
to the manual release instructions 
in the bomb bay. The informa- 
tion contained on the decal will 
serve to alert ordnancemen of the 
necessity to cock the Aero 7B re- 
lease prior to adjusting the manual 
release. 


Hot Refueling Info 
Information is desired involving hot 
refueling H-34 aircraft. In WestPac it 
is normal to hot refuel ashore and 
afloat, however, I am unable to find 
any technical or safety instructions 
concerning the procedure. 

In the Atlantic Fleet it is taboo. Is 
it legal in WestPac—and more im- 
portant, is it safe? 

LCDR G. E. COTHRAN 
ASO, USS OKINAWA 
>» WestPac has developed tech- 
niques and procedures for hot re- 
fueling helos aboard ship which 
are in the process of being incor- 
porated into an LPH carrier 
NATOPS manual. 

In general. hot refueling should 
be restricted to aircraft having 
single-point pressure refueling 
systems. This effectively restricts 
hot refueling to JP-burning air- 
craft, thereby limiting the hazards 
to acceptable levels. 





Unlike the flight control systems on 
present day high performance air- 
craft—the Naval Aviation Safety Cen- 
ter desires a continued feedback. 

Has information in any Safety Cen- 
ter publication ever helped you to 
prevent an accident, avert an injury, 
or deal with an emergency in a 
better way? 

If so, and you have not already in- 
formed the Safety Center, it is partic- 
ularly desired and important that you 
do so. Such feedback is vital to all 
departments at the Center and for 
fiscal support of our safety research 
and education program. 
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JP gravity fueling of H-1 heli- 
copters with engines running 
should only be done where no ac- 
ceptable alternative is available. 
Since the H-34 (115/145 AvGas) 
can only be gravity-fueled, hot re- 
fueling should not be conducted 
without first ensuring that the re- 
quirements for aircraft availabili- 
ty far outweigh the possibility of 
mishap. It should by no means 
become “routine.” 

Until the LPH NATOPS manual 
becomes available, the most per- 
tinent guidelines on this subject 
are: NavAir 06-5-503, Aircraft 
Refueling with Engines Operat- 
ing (for shore stations) and Bu- 
Weps Inst 10345.2, dated 27 Oct 
1960, Aircraft Pressure Refueling; 
Hazards Concerning. 


Floatable Litter 

I read the letter from PR2 R. T. 
Perkins requesting information on flota- 
tion devices for the Stokes litter in the 
October 1967 ApproacH (Headmouse 
section). This is one of the items 
checked on every ship undergoing re- 
fresher training here at Fleet Training 
Group, Guantanamo. 

The specifications for the proper 
flotation devices are contained in Bu- 
Ships drawing No. 805-1627751 and are 
described in NWP-38C (Replenishment 
at Sea). The flotation bags are con- 
structed of canvas, filled with kapok 
(4 Ibs.) or fiberglass (8 lbs.), and 
positioned so that the litter will float 
right side up and with the patient’s 
head out of the water. 

I hope this information will be of help. 

CAPT C. C. BUCK 
AVIATION OFFICER 
FLEET TRAINING GROUP 
FPO, NEW YORK 


>» CAPT Buck also sent PR2 
Perkins a rough sketch of the 
Stokes litter rigged for underway 
transfer based on the reference 


cited above. _s 
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The SARA MARU came into the wind, 
On a night that was thick and black. 
The LSO was at the ramp, 

And the wind was at his back. 

The planes had gathered one by one, 
The time had come to commence. 
Sweat had formed on Snake’s keen brow, 
His nerves were drawn and tense. 

*Twas Charlie time, the curtain rose, 

The pageant had begun. 

The planes had left and started down, 

And a Spad was number one. 

The first to come was young Tab Trim, 








A nugget on the boat. 

Oh, he was nervous and he was rough, 
And a lump formed in his throat. 
The ball went high, he throttled back, 
And the plane began to fall. 

Snake calmly watched this happening, 
And “power” was his call. 

Well, the engine roared, the settle stopped, 
And upward was its move. 

He got a Fair, and the comment was, 
“You settled in the groove.” 





Now things went fine throughout the night, 
As the pilots flew the ball. 

Then down in weather an omen struck, 
And the glass began to fall. 

An ill wind rose across the deck, 

It whistled all around. 

Then, without the slightest hint, 

The landing lens went down. 

Terror spread throughout the ship. 

You couldn’t hear a sound. 

The dreaded fear in each man’s heart was, 





oa “Can we get them down?” 
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The moon as a lantern was not in the sky, 
‘Twas cause for grave dismay. 

To make things worse that fateful night, 
There was no CCA. 

The Air Boss said, with deep concern, 
“°Tis quite a chance to take!” 

Snake just smiled and then replied, 
“°Twill be a piece of cake.” 

He took the pickle in his hand 

To challenge Mother Fate, 

For a Phantom closing close astern 

Had called the 10 mile gate. 

He dirtied up and started down, 

> And “Clara” was his call. 

“I know,” said Snake regrettably, 
“Tonight there is no ball.” 

Nervous in this unknown plight, 

He held a little high. 

Snake tried to guide him towards the deck 
But “Bolter!” was the cry! 

The burners lit with white-hot flames, 
"Twas blinding to the eye. 

Then a soothing voice said, “Turn downwind, 
“And make another try. 

“99 Fairfield, settle down,” 





























Came the humble plea, 

“If you ease gun to land tonight, 
“You'll settle into the sea.” 

Then 904 came into view, 

*Twas quite a sight to see 

Coached by Snake he trundled down 
And caught the number three. 

Well things picked up, and planes came down 
Just guided by a voice. 

The lens is best, but then again, 

That night there was no choice. 

One to go, success was near, 

And Snake emerged the champ. 

Then all the planes were safely home, 
And no one hit the ramp. 

So the SARA MARU turned out of the wind, 
On a night that was thick and black. 

But the deck was quiet, for thanks to Snake, 
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Dysbarism is the aeromedical term for 
all physiological effects of reduced baro- 
metric pressure independent of the ef- 


a fects of hypoxia. 
Generally speaking, the symptoms of 


dysbarism arise from: 





l. Effects of evolved gases. The best 
known are: 


Bends—pains in your joints. 


Chokes—an exhausting cough and a 
burning severe pain in your chest. 


Creeps—a crawling, itching sensation 
in your skin. 





2. Effects of expansion of trapped gases 
resulting in abdominal gas pain and 
aerodontalgia (pain in teeth and jaws). 


However, as shown by the accompany- 
ing story, dysbarism can produce other 
symptoms also. Your flight surgeon is the 
man to discuss the medical aspects of 
the subject with you. 


¢ At the present time, the best known 
€ preventive measure against dysbarism is 
preoxygenation. 


If you suspect dysbarism—or any other 
acute distress—in yourself or your crew, 
it is imperative that you descend and 
land as soon as possible, if not immedi- 

ately, and that on landing you report to 
your flight surgeon. 


DYSBARISM ®. 


hen chance combined a T-33B with a record of 
pressurization troubles and a dual pilot with a 
history of mild dysbarism, the result was an almost 
fatal case of decompression sickness. The _pilot’s 
failure to declare an emergency and descend im- 
mediately contributed to the severity of the dual 
pilot’s illness. Prompt post-landing medical treat- 
ment, including two runs in a recompression cham- 
ber, pulled him through. 
Three times in the month and a half preceding 
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the incident, the aircraft had been griped for cabin 
pressurization discrepancies although none of the 
pilots had downed it. The pilot himself had flown it 
the day before without incident. 

The dual pilot had had no episodes of dysbarism 
since 1947. At that time he had experienced mild 
symptoms several times while flying in unpressurized 
aircraft at FL 400. The attacks consisted of pain in 
his left thumb and elbow. The pain worsened with 
activity but remained tolerable if he stayed still. Each 
time his symptoms had disappeared when he des- 
cended to a lower altitude in preparation for land- 
ing. Now, nearly 20 years later he was to suffer dys- 











barism again in an attack which nearly cost him 
his life. . . 

Pilot and dual pilot took off in the afternoon on 
an authorized administrative flight to an Air Force 
Base. After takeoff, the aircraft climbed at a normal 
rate of approximately 1500’ per minute to FL 350 
in 24 minutes. Both men switched their oxygen 
regulators to NORMAL sometime after passing 
through 5000’, or about four minutes after takeoff. 
As the pilot leveled the aircraft at FL 350, everything 
seemed to be functioning well. He noted that the 
cabin pressure altitude was about 25,000’. (A post- 
incident flight test which demonstrated that the 
cabin pressure regulator was malfunctioning raises 
some doubts about the accuracy of this figure.) 

Spots Before Eyes 

The dual pilot then took over the controls while 
the pilot checked the enroute supplement. After some 
15 minutes at FL 350, a discussion came up on some- 
thing in the book. During this, the dual pilot’s 
enroute supplement slipped from his hands. He bent 
forward against the straps and picked it up. On 
raising up, he suddenly saw “black spots” before his 
eyes. 

Thinking he was becoming hypoxic, the dual pilot 
switched his oxygen regulator to 100%. (A _post- 
incident check of his oxygen equipment ruled out 
malfunctions which could cause hypoxia.—Ed.) Short- 
ly afterwards he began to experience extreme “air 
hunger” and started perspiring profusely. 

“Nobody can expect an aviator who is not also a 
physician to make a diagnosis of decompression 
sickness, particularly in a case such as this,” the 
investigating flight surgeon states, “but one can 
expect the pilot to realize that a passenger with 
symptoms such as (the dual pilot) had is in acute 
distress. The only corrective actions that the pilot 
could take are to have the person switch to 100% 
oxygen and descend as soon as possible, if not im- 
mediately, to the minimum safe altitude. Instead, the 
pilot continued at FL 350 for 21 to 24 minutes after 
becoming aware of (the dual pilot’s) distress and 
then descended only to FL 250 and remained there 
for 16 minutes. He did request a descent to FL 250 
shortly after the symptoms appeared but he did not 
declare an emergency at any time.” 

Narrative Account 

While hospitalized, the dual pilot recorded his 
subjective symptoms on tape. (The narrative has 
been shortened somewhat here and the sequence of 
paragraphs edited a bit for continuity—Ed.) His 
account is picked up as he straightens up in his seat 
and sees black spots before his eyes . . . 

“Immediately I switched from normal to 100% to 


give myself some more oxygen but I didn’t want to 
overexpend my oxygen since we still had roughly 
an hour’s flying left. I took a deep breath and read 
the book some more and we discussed it. At this 
time . . . I wanted to breathe faster and deeper. The 
spots remained. I did not get relief when I went to 
100% oxygen. The spots did not increase. I was 
breathing real short, shallow and fast and I told 
the pilot that I was having real difficulties. We tried 
to figure out what we should do and where we should 
go because by this time we were over Reno. 





“I just could not get the amount of oxygen that I 
needed by breathing. Nothing was restricting my 
chest or anything; it was just that I was breathing 
real short, panting breaths. I told the pilot and he 
said to try and take slower, deeper breaths. 

“I tried to take slower, deeper breaths because | 
didn’t want to hyperventilate, but when I did I would 
revert right back to this panting, wanting more 
oxygen. At this time I was on 100% oxygen and I 
was monitoring my blinker. The pilot asked me how 
my blinker was going. I was observing the needle 
to see if the oxygen was leaking out; it was not going 
down fast but like you were on 100%. I never felt 
any pain during the whole flight. I had no desire 
to cough, sneeze or anything like that. All that I 
would have liked to have done was to get a good, 
deep breath of fresh air. 

“Since I didn’t want to expend my oxygen, I tried 
to reach down with my left hand to turn the oxygen 
back to NORMAL but my left hand just fell down. I 
didn’t have any control over it so I picked the arm 
up and dropped it, just like you would a bomb, just 
over the switch. This way I could move my fingers to 
move the switch from 100% back to NORMAL. 
I did this and told the pilot that I was having these 
problems. By this time we were over a storm and 
couldn’t get a lower altitude. It was 30 minutes to 
go back and still a 30-minute flight in front of us 
so we elected to goon.... 

Feels Faint 

“One time I put my head back—I felt like I was 

going to faint but I shook that off. I told the pilot 
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I was still having difficulties and felt very faint. I 
would say I moved around quite a bit, but being 
strapped in that seat you can’t move too much. After 
we passed Reno, I felt that I would have liked to 
disconnect everything and take some good deep 
breaths of air. I was still taking short, rapid breaths. 
I was having difficulty, not with my breathing, but 
difficulty getting enough oxygen so I could breathe. 
I was aware that I couldn’t coordinate my hands. 

“T took it for granted that the oxygen system was 
working. Whether it was working properly or not, I 
kept the mask on because even if I was getting a 
third, an eighth or whatever part of the oxygen I 
was getting, I wanted to continue getting that much 
(instead of) taking the mask off and not getting any. 

“I knew something was wrong when I had no co- 
ordination in my left arm . . . Trouble with the 
right hand came along later; I was just sitting in 










the seat, trying to breathe and stay alive. . . . (The 
dual pilot’s right arm became paralyzed just before 
he was evacuated from the Air Force hospital to a 
compression chamber.—Ed.) 

“During the approach, as we made some turns I 
saw the field. I would say about this time at about 
10,000’ I started getting some relief as far as breath- 
ing {was concerned). From there on in I observed 
the landing. From 10,000’ on down I could definitely 
tell what was happening. . . . 

“The pilot said, ‘There is one gear that won't 
come down.’ I thought, ‘This is a fine time to have no 
landing gear’ because I couldn’t eject. In fact, he 
told me to connect the D-ring and I couldn’t even 
connect that because I was having trouble hooking 
up the microphone. (/t is assumed that when the dual 
pilot refers to the D-ring he means the zero-delay 
lanyard.—Ed.) 

Mike Disconnected 

“As we were making an approach to the Air 
Force Base, somehow the plug for the microphone 
(had become) disconnected. I could hear the pilot 
talking to me. He thought I was having problems 
talking at this time but I wasn’t—I was trying 
desperately to put the microphone plug back into 
the socket. After very hard and tedious work, I ac- 
complished this. It was like a man’s arms being 
paralyzed. Real laboriously I was able to insert the 
plug into the receptacle and then I was able to talk 
to him just prior to our landing. 

“T tried to connect the D-ring and after I got the 
microphone hooked back up, I told him I couldn’t 
do it and he said we would just go in anyway. I told 
him my landing gear indicated down. . . After we 
landed, I just sat there in the cockpit. I couldn’t 
control my arms. 

“A hydraulic stand was put alongside the cockpit. 
With help, I stood up and climbed out of the cockpit 
onto the hydraulic stand. They helped me off the 
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hydraulic stand and onto a stretcher. I did not feel 
sure-footed . . .” 

On-the-scene examination by the flight surgeon 
showed the dual pilot had difficulty using his left 
arm and his speech was slurred. He was admitted 
to the hospital for possible dysbarism. Five hours 
later he became worse and was placed on the serious 
list. Accompanied by a flight surgeon and on con- 
tinuous intravenous solutions, he was air evacuated 
to the nearest compression chamber. 

Shortly after “surfacing” from the first recom- 
pression treatment, a five-hour run, he had a relapse 
and was again placed in the compression chamber. 
The second recompression lasted 26 hours.* 

Over the next few days he made a rapid recovery 
and a week after the incident was “essentially totally 
recovered.” He was returned to full duty. The final 
recommendation concerning his flight status was 
that he be restricted to altitudes less than FL 200. 

Factors Involved 

Factors in this incident were: 

e Previous episodes of dysbarism. 

e Malfunction of the aircraft pressurization sys- 
tem—Post-flight check of the aircraft showed the 
cabin pressurization system was functioning poorly. 
At FL 350 the cabin altitude was close to 28,000 
rather than the norm of 22,500’. At one time during 
the flight, shortly after the development of the dual 
pilot’s symptoms, the pilot reduced the cabin heat in 
response to the dual pilot’s complaint that he was hot. 
The malfunctioning cabin pressure regulator allowed 
higher than normal cabin altitude and a rapid in- 
crease in cabin altitude when the temperature control 
was moved from a warm to a cooler temperature. 

e Poor judgment on the part of the pilot—Once 
the pilot was convinced that the dual pilot was having 
some kind of difficulty and that he might lose con- 
sciousness, he should have declared an emergency 
and made an immediate descent to a minimum safe 
altitude. Minimum enroute altitude for that segment 
of the airway is 16,000’. 

e Dual pilot’s obesity and age—The dual pilot was 
45 at the time of this incident and, although below 
the maximum weight for his age and height, he was 
30 Ibs heavier than the standard. The investigating 
flight surgeon described him as “moderately obese.” 


*Recompression schedules used were not the standard Navy 
schedules but those advised in this case by the Navy Experimenta] 
Diving Unit, Washington, D. C 


“The cause of decompression sickness is thought 
to be the presence of nitrogen bubbles in the cir- 
culatory system,” his report says. “The more nitrogen 
one can absorb in his body tissues and fluids at 
ground level, the greater the amount of nitrogen 
evolved into the circulatory system at reduced atmos- 
pheric pressures. The solubility of nitrogen in fatty 
tissue is about six times greater than in the rest of 
the body tissues and fluids. Thus one who has excess 
fatty tissues absorbs more nitrogen from the air and 
has a greater chance of having decompression sick- 
ness at altitude . . . Statistically it has been shown 
that the incidence of decompression sickness increases 
with age.” 

e Rapidity of ascent—Rapidity of the climb which 
reduced the length of time that the pilot and dual 
pilot were breathing 100% oxygen was a factor in 
the incident. Preoxygenation is known to decrease 
the incidence of dysbarism since it “blows off” 
nitrogen. 


Recommendations of Board 

The recommendations of the investigating board 
were that: 

1. During flight physiological training more em- 
phasis be placed on training aircrews to recognize 
the uncommon symptoms of dysbarism as well as 
the common symptoms. 

2. Whenever someone in an aircraft appears to be 
in distress while at altitudes above 10,000’ the pilot 
descend to a minimum safe altitude as soon as prac- 
ticable and if the distress persists, land promptly at 
an airfield where medical assistance is available. 

3. Pilots flying the T-33B be made aware that with 
a properly functioning pressurization system, (the 
cockpit is) afforded only marginal protection at high 
altitudes and that (the crewmembers) must always 
be alert for symptoms of dysbarism or hypoxia when 
operating the aircraft at high altitudes. 

4. Pilots down aircraft which have inoperative or 
malfunctioning cabin pressurization systems. 

The forwarding authority concurred with the 
Board’s recommendations and reworded the second 
item more strongly. “Whenever someone in an air- 
craft appears to be in distress while at altitudes 
above 10,000’, the pilot, if under ATC control, should 
ask for an emergency descent to minimum safe alti- 
tude. If the distress persists, the pilot should land as 
soon as possible at an airfield where medical assist- 
ance is available.” < 


Luck: Good planning carefully carried out. 


—Safety Newsletter 
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notes from your flight surgeon 


A Word About Hearing Loss 

MANY times during the course 
of the flight examinations it be- 
comes evident that many of the 
flight personnel have at one time 
or another sustained some hearing 
loss. This most commonly occurs in 
the higher frequency ranges and is 
completely unnoticed by the man 
himself. This insidious loss can 
progress to a marked degree be- 
fore it becomes apparent to the 
individual. 

Most of this high frequency 
deafness occurs because of the 
ear’s susceptibility to noise—some- 
thing to which we all are exposed 
on occasion, and for some of us 
daily. The sensitivity of the ear 
varies from individual to indi- 
vidual, and the intensity of noise 
which produces deafness in one 
individual may not impair the 
hearing of another. For most of us 
this hearing loss is the result of the 
accumulative effect of repeated 
exposure to high intensity noise; 
but for some, a one-time exposure 
to a high noise level will produce 
this hearing loss. Those of you 
who fly, work on the flight line, 
or in aircraft maintenance are 
especially cautioned. Hearing loss 
of this nature can be prevented 
by proper use of ear plugs or 
muffs when in high intensity noise 
areas. 

When you are seen by your 
flight surgeon, you are told of any 
significant hearing loss you may 
have incurred and are advised as 
to methods available to prevent 
any further loss. But like all 
advice, you must act on it your- 
self before you can benefit from it. 
If you have any questions regard- 
ing the conservation of your hear- 
ing, consult your flight surgeon. 
—Capt M. O. Sartori, MC, USN 

NAS Seattle 


Face Protection 
DURING post-ejection _para- 
chute descent after a midair col- 
lision, an A-4 pilot unhooked his 
oxygen mask and removed his 
helmet so that he could “better 
examine his parachute and im- 
prove his field of vision.” He held 
his hard hat and mask in his 
hand during descent. 
The pilot’s parachute caught in 
a 40 to 50’ pine tree. Releasing 
his parachute fittings, he slid 
down the trunk to the ground. 
“The fact that this pilot re- 
moved his protective helmet is in 
violation of standard policy as 
briefed in the emergency phase 
of CRAW training,” an endorser 
wrote. All pilots in the squadron 
are being rebriefed on the impor- 
tance of retaining this gear. 


Plan And Train 

ALL aviators, regardless of 
their professional flying compe- 
tence, may very well at one time 
or another during their flying 
career be faced with an escape, 
survival and rescue situation. The 
necessity for having a_thought- 
out plan of action for the various 
types of emergency situations 





"Dieting is merely keeping your mouth shut, sir, 


say like at breakfast, lunch, and dinner.” 
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which may arise should constantly 
be impressed upon all air crew 
members. All aviators should con- 
tinue having periodic training in 
the low pressure chamber, water 
survival and land survival. Un- 
doubtedly, the more the training 
resembles the actual situation, the 
more beneficial the school; efforts 
to improve realism should be en- 
couraged. 


—Flight Surgeon in MOR 


Of Great Value 

“MY head was hit sharply twice 
while being pulled into the chop- 
per. My hard hat proved of great 


” 
value. 


—Pilot after SAR pickup 


Koch Fittings 
REVIEW of SAR debriefs in- 
dicates that parachute divestment 
with the Koch parachute canopy 
release is a continuing problem. 
Aircrews should be aware that 
under “no-tension,” the Koch re- 
lease is difficult to operate with 
one hand. It is recommended that 
all aircrews be familiarized with 
releasing the Koch fittings with 
the parachute risers dangling. 
—ComNavAirPac Weekly 
Accident Advisory 35-67 


Backwards 
FROM a rescue report: On his 
first try, the survivor entered the 
helicopter rescue sling backwards 
whereupon the helo crewman 
raised the sling slightly, allowing 
him to see his mistake. He then 
quickly entered the sling correctly 
and was hoisted into the aircraft. 
(For correct procedure for enter- 
ing the helo rescue sling, please 
see p. 30, December, 1967 ap- 
PROACH.—Ed.) 
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he Navy mini-regulator demand oxygen system 

is the safest and simplest system yet devised for 
high performance aircraft, and it has been proven 
so by over 12 years of accident-free service. 

The mini-regulator delivers 100% oxygen to the 
aircrewman and, provided his mask is properly 
fitted, he either gets oxygen or nothing at all. No 
other warning system is required. If he has forgotten to 
turn on his oxygen he knows it right away; if he 
runs out of oxygen in flight that fact is harshly 
pointed out—he can’t breathe. No wasted time won- 
dering if he’s hypoxic, only the quick decision to 
pull the emergency oxygen to the “Go” position. 

In the panel-mounted regulators there is a dilution 
feature to conserve the oxygen supply for long- 
duration missions. This was a necessity for the multi- 
place, long duration aircraft which also have rela- 
tively low altitude missions. The diluter is a more 
complex and therefore slightly less reliable regulator 
and has certain limitations at high altitude.* In addi- 
tion, automatic safety pressure is not provided in 
diluter demand oxygen regulators since the added 
pressure reduces the efficiency of the diluter and 
thus increases oxygen consumption. 

The absence of a diluter simplifies the regulator con- 
siderably, reducing the size, weight, and parts which 
require adjustment and testing to insure that they 
are operating properly. Furthermore, it simplifies 
the training of aircrewmen and maintenance per- 
sonnel and increases reliability. No flow indicator 
is required to assure the aircrewman that he is 
getting oxygen and not just inhaling air through his 
diluter opening. 

So much for the nuts and bolts approach; let’s 
examine the various aspects of aviation physiology 
involved in the Navy’s decision to adopt the 100% 
oxygen regulator. 

By using the mini-regulator, 100% oxygen and 
safety pressure, there is no chance of developing 
hypoxia. The safety pressure prevents inboard leak- 
age so that there is no possibility of breathing cock- 
pit air. If your mask leakage check was o.k. and 
there is free and unrestricted inhalation and exhala- 
tion, there’s no worry about hypoxia. As an added 
advantage, there’s no worry about breathing any 
smoke or toxic substances that sometimes appear in 
cabin air as a result of fire or overheated oil or 


*The Bendix oxygen regulator used in the A-6 does have auto- 
matic safety pressure. 


hydraulic fluid. Oil is particularly sneaky in this re- 
spect. If it is flash heated to high temperatures you 
don’t get the usually detectable smell of Formalde- 
hyde, just high concentrations of carbon monoxide 
which cannot be detected. If you’re on a diluter 
system you develop CO poisoning in a hurry; on 
100% oxygen—no sweat. 

The advantages of the 100% oxygen system after 
a cold cat shot are obvious. If the aircraft sinks 
before you can get out of it, you’ve got something 
to breathe besides water. True, the diluter can be 
switched from the “automix” to the “100%” position 
but that takes time and time is always in short 
supply when a ditching occurs. 

Let’s look at the inflight advantages in the event 
of cabin pressure failure or malfunction, for example. 
If you’ve been on 100% from the ground up, you’ve 
been preoxygenating so the loss of pressure probably 
won’t produce any symptoms of aeroembolism. If it 
does, the odds are that symptoms will be mild and 
not incapacitating. This also holds true if you have 
to punch out at high altitudes. 

You may have heard some stories about oxygen 
toxicity and about the combined effects of high “G” 
maneuvers and 100% oxygen. Let’s examine this 
point by point, first the oxygen toxicity. Six naval 
aviators (four USN, two USMC) lived in the Aero- 
space Crew Equipment Department’s Bio-Astro- 
nautic Test Facility for 20 days at an altitude of 
27,000’ breathing 100% oxygen. There were no 
changes observed in any of the body’s systems. In 
the other studies it has been found that a minimum 
time of 6 to 7 hours breathing 100% oxygen at sea 
level is required to produce distinct toxic symptoms 
and that normal voluntary tolerance is on the order 
of 53 to 75 hours. 

The high “G” and oxygen interaction is a curi- 
osity rather than a problem. It produces what your 
flight surgeon calls “atelectasis” which means that a 
portion of the lung has collapsed and is no longer 
functioning as it should. It is true that this can and 
does happen in some cases but a cough or a deep 
breath sets the matter right. The effect is really so 
small that very sophisticated physiological techniques 
are required to detect it at all. Don’t let it worry you. 

That is the case—increased safety and reliability, 
no toxic effects, absolute physiological protection, 
simplicity and easy maintenance, and one less 
switch to punch when you're running out of time. 


—Crew Systems Division NavAirSysComHQ 
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CO: a night training/familiarization hop, fire broke 
out under the right instrument panel in the 
cockpit of an S-2D. The pilot ordered the copilot and 
the pilot passenger to bail out. Suspecting the heater 
as the cause of the fire because it had given off in- 
tense fumes twice before in the flight, the pilot 
cut it OFF. 

Meanwhile, the copilot jettisoned the starboard 
rear main hatch and he and the passenger got into 
their parachutes. At the time of the fire the aircraft 
had leveled off at 2000’. The occupants were supposed 
to have their parachutes on and fastened but be- 
cause they had been in the low altitude pattern 
earlier, they did not. 

The passenger stepped down to the hatch, was 
given a hand signal by the copilot to go ahead and 
bailed out. The draft from the open hatch cleared the 
smoke and fumes in the cockpit and the fumes sub- 
sided. The pilot yelled “Hold on!” and the copilot 
returned to his seat. The flight to base was without 
further incident. 

As the passenger bailed out, the aircraft was in a 
left bank which increased the slipstream. He did a 


forward roll out of the open hatch and was pulled 
along the side of the aircraft by windblast. After 
the aircraft landed, a streak of brown boot polish 
was found on the fuselage. The passenger stated he 
would have lost his helmet if his chin strap had 
not been tight. 

He pulled the D-ring immediately, then clasped 
his arms across his chest because he had not taken 
time to fasten the chest snap on his parachute harness. 

During parachute descent, he raised his tinted 
helmet visor to see better. (Takeoff had been shortly 


Passenger 


Bailout 
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before 1700 with the fire occurring two hours later.) 
Because his visor was up on landing, he sustained 
a 1” cut from a tree limb which barely missed his 
right eye. He cut a piece of parachute cloth for a 
compress for his eye, then wadded up the rest of 
the chute to carry with him in case he had to stop 
for the night in the near-freezing temperature. 
Holding the parachute in front of his face for pro- 
tection, he headed out through the brush with his 
seat pack survival kit on his back. He reported 
afterwards that talking to himself aloud helped keep 
his thoughts straight. 

When he found a fire trail after walking a quarter 
of a mile, he headed in the direction of traffic sounds. 
Some time later a SAR helicopter approached. The 
helo searched west of him for 15 to 20 minutes. 
When he judged that the rescue aircraft was in visual 
range, he lit a night signal flare (he had to pry the 
ring up with his survival knife). On the helo’s 
second pass, he lit a second flare with difficulty. 
He had not worn his .38 with tracer ammunition on 
this flight. 

Searching the area with its spotlight, the helo 


came towards him, then circled away for a place 
to land. The crew had observed both of the survivor's 
night flares. When the helo departed, the survivor 
thought he had not been seen so he lit a pile of leaves 
with his cigarette lighter. Unable to find a place to 
land, the helo crew lost sight of the survivor until they 
spotted his fire. Flashing a light at the survivor, the 
helo made a pass overhead to set up an approach. 
The survivor had put the fire out; then thinking the 
helo was departing he lit a second fire. The helo then 
came to a hover in a swirl of dust up the road, the 
survivor stomped his second fire out, lowered his 
visor, picked up his gear including the rolled-up 
parachute and was hoisted up in the horse collar. 

“My mistake at this point was not realizing that 
I had my chute wrapped up in my arms,” he said 
later. Just as he was pulled into the helicopter his 
parachute slipped out of his arms and billowed. A 
crewman managed to pull it inside. 

Helo pilot and copilot’s quietly understated recom- 
mendation: All pilots in fixed wing be instructed not 
to try to bring parachutes aboard helos when being 
rescued. ~< 
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With the recent introduction of the A-7A Corsair // into the 
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current development of the F-I11, the TF-30 turbofan engine makes its ap- 
pearance. Let's take a look at how this engine differs from its predecessors. 


An Introduction to 


TURBOFANS 


he pilot who flies turbine-engine powered air- 

craft, and the mechanic who maintains them 
are required to know precisely why and how their 
engines operate. This article is intended for those 
who still look forward to gaining experience in the 
realm of the turbofan. 


Turbofans are designed in the main for high sub- 
sonic speeds which are beyond turboprop and under 
turbojet efficiency. Propulsion efficiency is increased, 
filling the gap between the turboprop and the turbo- 
jet. To better understand how and why this is achieved, 
let’s review the characteristics of first, the turbojet, 
then the turboprop, and finally the turbofan. 


Advantages and Disadvantages of the 
Turbojet 

Like engines of all types, each of the three engine 
configurations has both its limitations and its par- 
ticular advantages. Because the efficiency of the 
straight turbojet is sustained at high altitude and 
high airspeed, engines of this type are ideal for 
high-flying, high-speed aircraft that operate over a 
sufficient range to make the climb to their best 
operating altitude worthwhile. 

Turbojet powered aircraft require a relatively long 
takeoff roll or a low wing-loading. Turbojet thrust 
specific fuel consumption (TSFC) is higher than that 
of a turboprop or turbofan; this disadvantage de- 
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creases as the altitude and airspeed increase. In addi- 
tion to their high-speed capabilities and the very 
high altitudes at which they can operate, axial-com- 
pressor turbojet engines present a relatively small 
frontal area, and are the lightest of the three engine 
types in terms of specific engine weight-per-pound 
of thrust produced at their optimum airspeed and 
altitude. 

The small diameter of the frontal area of a turbo- 
jet, however, does not necessarily mean less drag in 
flight, because the large frontal area created by a 
propeller or fan does not produce a proportionally 
high parasite-drag when turboprop or turbofan en- 
gines are operating. Nevertheless, the small diameter 
does mean that turbojet-engine-nacelles ground-clear- 
ance is less of a problem to the aircraft designer, 
which may be a big factor in some aircraft, particu- 
larly when it is necessary that an engine be mounted 
in a pod beneath a wing. 

Turboprop Characteristics 

In many respects, a turboprop may be considered 
as just another gas turbine engine. Operationally, 
however, this type of engine has some fundamental 
characteristics which make it quite different from 
the standpoint of the pilot. 

A turboprop engine combines the advantages of a 
turbojet engine with the propulsive efficiency of a 
propeller. The turbojet engine derives its thrust by 
rapid acceleration of a relatively large mass of air. 
The turbine of a turbojet engine extracts only the 
necessary shaft horsepower to drive the compressor 
and the accessories. The turbine of a turboprop is 


designed to absorb large amounts of energy from the 
expanding combustion gases, in order to provide not 
only the power required to satisfy the compressor 
and other components of the engine, but to deliver 
the maximum power possible to a propeller shaft, as 
well. 

Propulsion is produced through the combined 
action of a propeller at the front and the thrust pro- 
duced by the unbalanced forces created within the 
engine that result in the discharge of high-velocity 
gases through a nozzle at the rear. The propeller of 
a typical turboprop engine is responsible for roughly 
90 percent of the total thrust under sea level, static 
conditions on a standard day. This percentage varies 
with airspeed, exhaust-nozzle area and, to a lesser 
extent, temperature, barometric pressure and the 
power rating of the engine. The power supplied to the 
propeller is measured as shaft horsepower (SHP), 
to which must be added the effect of jet thrust when 
the total power output or equivalent shaft horsepower 
(ESHP) of a turboprop engine is calculated. 

Although some turboprop engines employ a com- 
pressor of the centrifugal type, larger, high-perform- 
ance models almost invariably require the greater 
efficiency and higher compression ratios attainable 
only with an axial-flow compressor. The compressor 
may be either of single or dual rotor-design, the 
latter having both a low pressure compressor and 
a high pressure compressor. When a single com- 
pressor is used, the propeller reduction and drive 
gear is usually connected directly to the compressor 
shaft, and, when a dual, or so-called split, com- 


WHAT and WHY 
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TURBOFAN 


Gas Generator Section of a Turbojet, 
Turboprop and Turbofan Engine 
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pressor is used, it is connected to the low pressure 
rotor. Sometimes, the propeller is driven indepen- 
dently of the compressor by a free turbine of its own. 

In spite of the fact that it is more complicated 
and heavier than a turbojet engine of equivalent 
power, the turboprop will deliver more thrust up to 
medium high subsonic speeds. (Figure 1) 


NET THRUST (F,)-LB 
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Figure |. Comparative net thrust at sea level 


The advantage decreases as airspeed increases. In 
normal cruising-speed ranges, the propulsive efficiency 
of a turboprop remains more or less constant, whereas 
the propulsive efficiency of a turbojet increases rapidly 
as airspeed increases. The spectacular performance 
of the turboprop during takeoff and climb is the 
result of the ability of the propeller to accelerate a 
large mass of air at relatively low flight-speed. 

If it is assumed that the fuel-flow of a turbojet and 
a turboprop of approximately the same size will be 
substantially the same under similar conditions, it 
follows that the one delivering the most thrust will 
have the lower thrust specific fuel consumption 
(TSFC). This, because of its propeller, will be the 
turboprop version of a basic gas generator. The TSFC 
for a turbofan version of the same gas generator will 
fall between the TSFC for the turboprop and the 
TSFC for a turbojet. (Figure 2) 

The turboprop attains its most economical opera- 
tion at a somewhat lower airspeed than a turbojet 
of equivalent power. Turbine powerplants develop 
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Figure 2. Comparative thrust specific fuel consumption 


their best power and efficiencies at high RPM. In 
the case of the turboprop, full power for takeoff is 
obtained at compressor speeds four times that of a 
reciprocating-engine crankshaft under similar condi- 
tions. Usable power at a high efficiency is produced 
only when the engine is operating within a narrow 
range of high RPM. The normal operating range of 
various types of engines differs greatly. The recipro- 
cating engine develops its propulsive power gradually 
over a relatively broad range of RPM, as compared 
with that of the turboprop. This is because the ef- 
ficiency of a vane-type compressor, whether centrifugal 
or axial, is dependent upon high RPM, whereas the 
efficiency of a piston-type compressor is relatively 
insensitive to the speed of piston-travel. Progressively 
larger amounts of turboprop power are obtained by 
increasing the propeller blade-angle and _fuel-flow 
rather than by increasing RPM. 

The Turboprop Propeller—The propeller of a tur- 
boprop engine retains most of the essential features 
commea to those employed on large piston-engine 
installations. Both hydro-mechanical and electrically 
controlled propellers are in current use. From an 
operational standpoint, the differences between the 
two types are minor. The fuel control operates in 
conjunction with a propeller-governor in a turboprop 
engine. The propeller and engine RPM are mechani- 
cally governed in the flight-operating range. In the 
Beta or ground-operating range, propeller-pitch varies 
with throttle-position. Propeller blade-angles from 
full feather to full reverse pitch may be obtained 
throughout the entire range of operating RPM. Be- 
cause of the high RPM of a gas turbine engine, a 
reduction-gear arrangement is usually used. 

Continued 
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The blades of a turboprop propeller must have 
very rapid pitch-changing characteristics. The nar- 
row RPM-operating-range of the engine requires 
that the propeller-blades change angle at a much 
more rapid rate than is required in the case of the 
reciprocating engine. The blades of a reciprocating- 
engine propeller have approximately 40 percent of 
the RPM-range in which to vary their pitch from 
20 to 45 degrees, while the blades of a turboprop 
propeller must change from about 5 to 45 degrees in 
only 10 percent of the RPM-range. Translated into 
flight-operating-technique, this means that the turbo- 
prop engine is much more sensitive to throttle-move- 
ment than a reciprocating engine. 

The turboprop propeller-blade-angle at FLIGHT 
IDLE is small when compared with the blade-angle 
setting (about 20 degrees) for a reciprocating-engine 
propeller during a glide at minimum power. The 
turboprop aircraft consequently can have high, aero- 
dynamic drag. provided that the fuel control and 
propeller-governor are adjusted to provide this char- 
acteristic during glide and approach. High drag will 
result in a faster rate of descent than might be at- 
tained by a similar aircraft powered with recipro- 
cating engines. 

The Turbofan Engine 

In principle, the turbofan version of an aircraft 
gas turbine is the same as the turboprop, the geared 
propeller being replaced by a duct-enclosed fan 
driven at engine speed. One fundamental, operational 
difference between the turbofan and the turboprop is 
that the airflow through the fan of the turbofan is 
controlled by design so that the air-velocity relative 





Fan Discharge 





Typical forward-fan turbofan engine installation. 
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Cutaway of typical forward-fan turbofan engine. 
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Figure 3. Turbojet, Turboprop and Turbofan inflight perform- 
ance comparison 


to the fan blades is unaffected by the airspeed of 
the aircraft. This eliminates the loss in operational 
eficiency at high airspeeds, which limits the air- 
speed-capability of a turboprop engine. Also, the 
total airflow through the fan is much less than that 
through the propeller of a turboprop. In the fan 
engine, only 30 to 60 percent of the propulsive force 
is produced by the fan. Because of its greater inlet- 
area, the fan draws in considerably more air than 
the compressor of the turbojet. However, a great deal 
of this air, after being compressed by the fan, is 
released through the fan-exit-ducts, completely by- 
passing the burner and turbine sections. This bypass 
air is ducted outside the basic engine because the air 
has already been accelerated by the fan and has 
therefore, served its purpose of providing additional 
thrust, the same kind of additional thrust that would 
be gained from air passing through the propeller of 
a turboprop or reciprocating engine. 

One might ask, “Why not use a conventional 
propeller instead of a fan?” There are two reasons. 
First, the engine and propeller combination in a 
propeller-driven aircraft commences to lose efficiency 
rather rapidly at airspeeds above 400 knots at 
cruising altitude, while turbofan engines produce 
thrust efficiently at the airspeeds flown by present- 
day commercial aircraft. (Figure 3) 

Secondly, the complexity and weight of the propeller 
reduction-gearing and the intricate propeller-govern- 
ing feature of a turboprop are completely eliminated 
in a turbofan. The turbofan is therefore not only 


lighter than a turboprop, but, of even more impor- 
tance, the turbofan can never be plagued by any of 
the malfunctions to which the propeller and its asso- 
ciated systems in a turboprop are sometimes suscep- 
tible. Here, then, lie the main advantages of a turbo- 
fan over a turboprop version of the same gas 
generator. 

Ducting the fan-exhaust overboard, instead of 
through the combustion-chamber, enables a turbofan 
engine to obtain low specific fuel consumption. From 
the time that the air enters a turbojet engine until the 
burned gases leave the combustion-chamber, tempera- 
tures are progressively rising. First, the compressor 
works on the air, raising its temperature and then 
the combustion process adds heat in great quantities. 
To do all this, of course, takes energy which must 
come from the fuel, by burning. If the fan-exhaust 
were passed all the way through the engine, its tem- 
perature would be greatly increased, only later to 
he wasted as heat energy thrown out of the engine ex- 
haust-nozzle. 

Like the turboprop, a turbofan accelerates a rela- 
tively large mass of air to a relatively low velocity. 
When large air-masses are accelerated at reduced 
velocity, the propulsion efficiency of an engine is 
vastly improved. Therefore, a turbofan engine oper- 
ates more efficiently, and thus operates at a lower 
thrust specific fuel consumption (TSFC) than a 
turbojet engine of similar size. 

A fan engine accelerates much larger quantities 
of air than a turbojet. This enables the turbofan to 
produce more thrust than a turbojet at low airspeeds, 
such as during climb, or even when an aircraft is 
standing still on the ground. For this reason, an air- 
craft powered by turbofan engines will have more 
available thrust for takeoff, and therefore will not 
need as much distance for takeoff as will the same 
aircraft powered by turbojets of the same size. By 
the same virtue, the aircraft with the turbofans can 
take off at a much higher gross weight than can 
the aircraft powered by turbojets. This feature, com- 
bined with the much higher speed characteristics of 
the turbofan, when compared with a turboprop, 
makes the engine a very attractive powerplant for 
passenger and cargo-type aircraft, whether short or 
long range. 

Still another advantage of the turbofan is a lower 
engine noise level. This is because the velocity of 
the gases as they leave the engine tailpipe is lower 
than that for a turbojet engine of comparable size. The 
decrease in velocity is due to the fact that a turbo- 
fan engine has an additional turbine stage which 
extracts power from the exhaust gases to drive the 
fan. Less velocity results in less noise. 


Adapted from PWA Inst. 200 
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NOTES 


and comments 


‘Lend Me Your Ears' 


AS long as you are involved with aircraft ground 
handling and maintenance operations, you are never 
going to be rid of high noise levéls. Aircraft are 
going to get noisier before they get quieter—you can 
make book on that. Remember Darwin? If you don’t 
he was the guy who, among other things, studied the 
behavior of animals in théir environments. He 
noticed that from the beginning of time, so to speak, 
animals have had to adapt themselves to their en- 
vironments if they wanted to survive. 

What does this mean to you? Well, if you think 
working on a noisy jet or prop line is in the confines 
of your natural environment, ask an old salt who has 
worked on an aircraft line for years without any ear 
protection. But if you do, either bring along a mega- 
phone or speak slowly and distinctly so he'll be able 
to read your lips. 

Here are some comparisons of noise level vs ear 
damage: 

If the chief or sergeant were to shout in your ear 
from about a foot away, for the first 480 minutes 
the only thing that would be damaged would be 
your pride. The noise level here is about 95-100 
decibels (db). 

A C-54 or an SP-2E produces between 115-135 db 
at max RPM. When you return to the line shack 
after conducting a high power turn up on one of 
these aircraft for more than about 2 minutes, you'll 
be a little deaf. It may not be recognizable, but none- 
theless it’s happened. 

Any time that the noise level is high enough to 
cause discomfort (120 db) or pain (140 db) you 
will damage the inner ear if it is exposed for a pro- 
longed period. The total exposure may only be 
between 30 seconds and three minutes. 

An F-8 in afterburner operates in the 160 db-plus 
area. When exposed to this level of noise, you may 
receive impact or instantaneous damage. 

Using Mickey Mouse ears you will reduce the 
noise levels by as much as 40 db, which brings you 
hack to the first category of the chief or sergeant’s 
conversation. The only difference is that pride is not 


on maintenance 


necessarily affected. When conducting AB turn ups 
use both the ear plugs and the Mickey Mouse ears. 
This combination will attenuate up to 65 db if both 
are properly fitted. 

Take your Mickey Mouse ears with you every time 
you go to the line. After all, the only ones you're 
really hurting are yourself and your family. Some 
day you may want to sit back, prop up your feet 
and enjoy that expensive, smooth sounding stereo, 


—By LCDR Wayne Dearing, ASO, NAS Atlanta 


Extra Bolt 


ON A combat mission over North Vietnam, the 
pilot of a Phantom II was jinking to upset enemy 
anti-aircraft and/or Sam aiming. Suddenly, his 
lateral controls seemed to jam in the right-wing 
down position. Fortunately, super-extra force by the 
pilot righted the aircraft. Then the pilot stirred the 
stick to check for other binding and after about a 
minute of the combined jinking, the control forces 
returned to normal. The plane returned safely to its 
carrier without further incident. 

The pilot properly yellow-sheeted the incident and 
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A bolt is not needed here. 


subsequent investigation revealed a 3%” bolt loose 
in the vicinity of the port servo linkage. The only 
similar bolt required in that section of the F-4B was 
still properly secured in its assigned location. Circum- 
stantial evidence seemed conclusive that the jinking 
had caused the loose bolt to wedge in the nearby 
control linkage and that the extra bolt was left or 
dropped erroneously in the area during some pre- 
vious maintenance work. 

This incident falls into the many categories of 
FOD which, unfortunately, is a consistent problem 
in aviation. Most FOD mishaps result in more seri- 
ous engine troubles, but, regardless, here is another 
way to wreck an airplane. And, in this case, a flight 
crew would have been lost because safe ejection 
would surely have made them very unhappy POWs. 


Please check and double-check for such FOD. 


F4A canopy initiator safety pin incorrectly installed 
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Tail Section Adrift 

THE tail section of an F-8B was detached from 
the main fuselage while the engine was being changed. 
It was resting on a stand about 30 feet inside the 
hangar. Thunderstorm warnings had been issued 
for the area so the hangar sentry was in the process 
of closing the big doors. Time ran out because a 
strong gust of wind came along before the door 
closing process could be completed. The blast entered 
the hangar and gracefully tipped over the stand 





Freak Wind Damage. 


holding the Crusader’s after tail section, 

Result—damaged elevators requiring additional 
man hours of work. 

This was an unfortunate ground mishap which, 
obviously, would not have happened had the doors 
been closed sooner. Everyone has had similar ex- 
periences with thunderstorms which are most un- 
predictable. By publicizing this freak accident, let’s 
hope we can prevent future similar occurrences. 
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CAN OPENER 





NOSE GEAR INSPECTION PANEL 


WHEN the pilot of a C-2A commenced letdown to 
homebase he experienced a mechanical binding of 
the power levers about halfway to flight idle but 
could move them forward normally. 

An inflight inspection of all the accessible power 
lever linkage by the flight mechanic did not reveal 
any discrepancy. After about ten fore and aft move- 
ments of the lever it began to work loose but some | 
binding persisted. 

A postflight investigation revealed a beer can 
opener wedged in the power cable track restricting 
movement of the linkage. How the opener got into 
this particular location remains undetermined. The 
cockpit deck is completely sealed except for a nose- 
wheel inspection plate. Four structural frames form 
a barricade between the plate and the location of the 
opener. A small opening behind the pilot’s seat, large 
enough to admit the opener, exists in the C-2A but 
a barrier between this point and the location is also 
present. It is possible the opener was introduced dur- 
ing aircraft manufacture or it had been deliberately 
placed there later by persons unknown. 

A few flights earlier, a similar malfunction had 
been experienced but maintenance investigation on 
the day of the incident did not reveal the cause. The 
lesson in this case is that continuous and exhaustive 
investigation for cause should be conducted and 
remedial action taken before an aircraft is signed 
off as up and ready for flight. 

-LCDR A. E. Miller, Safety Officer, VR-30 





URPHY’S LAW" 


Right Bearing—Wrong Place 
dentical outside dimensions of the inner and outer 
main landing gear wheel bearings led to the use 
of inner bearing L610549 as an outer bearing on 
an A-4C. The inside dimensions differ. 

Fifteen days and several flights later, the wheel 
disintegrated during landing rollout. 

Investigation revealed that bearing L610549 is 
prescribed as the inner bearing for A-4C, A-4E and 
TA-4F wheels 9533148 and 9541575. The correct 
outer bearing number is 387 which has a smaller 
inside diameter. When the wheel is installed with 
bearing L610549 in the outer race about 14” clear- 
ance exists between the axle shaft and the bearing 
(see photo of incorrect installation), allowing a very 
noticeable wobble to develop. 

It was determined that the assembly had been 
built up in an AMD, checked by a Quality Control 
collateral duty inspector and finally installed by a 
squadron mech. 


ng of oe ae . 
me As a result, the activities involved have modified 
procedures for bearing identification, intensified per- 
rowel sonnel indoctrination and have established improved 
son quality control procedures, reemphasizing that the 


individual who turns the wrench, in the final analy- 
move- ° . ° 
some | ‘iS must be fully aware of what he is doing. 

All maintainers of A-4C, A-4E and TA-4F model 
aircraft might well check this out within the squad- 
rons as well as their supporting AMDs to insure 
against this Murphy. 
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Are these conditions necessary? 






‘ ? Sse , mon” = ; + Aa 
Le ee LE RE SOP PE ee. SA 





- 
4 
— 


“Snapped Shutter—Captioned Same,”—might well 
be the whole story here for the photo mate who 
captioned this photo just like he saw it: “RA-5C 
Landing Gear Failure.” But to the trained aviator, 
chances are it’s the culmination of a lot of “little 
things,” for example: 

e “Caught in a crosswind,” 

e “Left brake failure,” 

or to the C.O. 

e “Are These Conditions Necessary?’* 
Perhaps you can write an even better caption. In any 
case, adherence to the Airfield Planning Standards 
could have prevented the “Landing Gear Failure.” 


* APPROACH Centerspreads: Nov 66 and Aug 67 
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APPROACH welcomes letters from its 
readers. All letters should be signed 
though names will be withheld on re- 
quest. 

Address: APPROACH Editor, U. S. 
Naval Aviation Safety Center, NAS 
Norfolk, Va. 23511. Views expressed 
are those of the writers and do not 
imply endorsement by the U. S. 
Naval Aviation Safety Center. 











Letters «. 


Waist Reduction 


Bergstrom AFB, Texas—We appre- 
ciate the permission granted by your 
department to reproduce the article 
“Be a Weight Watcher” by Capt. 
Jerome A. Moore, MC which appeared 
in the October 1967 issue of APPROACH. 
Realizing that we have the same prob- 
lem in our branch, your article was 
geared to our needs. One thousand 
copies have been distributed around 
the base, and we expect to see higher 
G’s and shorter takeoff rolls in the near 
future. 

MAJ R. T. LASHBROOK 

FLYING SAFETY OFFICER 

75TH TACTICAL RECONNAISSANCE WING 


® Glad to oblige. Let’s hope that 
both services can profit. 


Tower Altimeter 


Improvements 
NAS Patuxent River—Altimeters are 
in general use in all military and civil 
towers, approach control units, RATCC 
and weather offices. We have four-digit 
checks for fast, accurate time checks. 
Why hasn’t someone designed an al- 
timeter with such a direct reading. A 
busy air controller does not have the 
time to examine and interpret the cir- 
cular altimeter-setting instruments now 
in use. Below is my idea of a good 
altimeter for ground controllers imitat- 
ing the four-digit clock. 
AC] N. 0. RANGE 
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will have an altimeter readout. In- 
stallation in FAA towers will prob- 
ably commence this year. 


Work Jacket Stowage 

NAS ConUS—I feel that there should 
be some provision for work jacket 
stowage within our shops. 

Smoking is permitted in the shop 
and the piling of jackets in the corner, 
coupled with a lit cigarette butt pre- 
sents a fire hazard potential. Further- 
more, a fire extinguisher is not even 
available in the shop. 

ANYMOUSE AIRMAN 

e If a hint to your shop chief 
doesn’t correct this situation, try 
going through your Enlisted Avia- 
tion Safety Committee. NavSo P- 
2455, Safety Precautions for Shore 
Activities, Paragraph 0202 requires 
regular inspections of working 
spaces to maintain order, cleanli- 
ness and to eliminate fire hazards. 














e This is an excellent idea. The 
FAA has a digital weather pack- 
age which, among other things, 


CO: Cylinders 


A final word on the APPROACH dis- 
cussion of improving grip friction 
of life preserver CO2 cylinders 
(April 1967 Headmouse and Au- 
gust 1967 Letters): Air Crew Sys- 
tems Bulletin 30 authorizes use of 
adhesive backed cloth tape on screw 
type inflation cylinders in Mk-2 and 
Mk-4 life preservers. This modifica- 
tion will increase the grip friction 
and facilitate the removal of the 
cylinders during preflight inspec- 
tion. (Preflight inspection of COz 
cylinders is not required with the 
Mk-3C life preserver.) 

When COz2 cylinders which have 
had this tape installed are to be 
used in the older style, cap type 
inflators, the ACSEB recommends 
removal of the tape to prevent pos- 
sible sticking or jamming inside the 
inflator housing. 
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Wet Suits 
FPO New York—Winter flying along 
the East Coast of the United States 
requires constant overflight of water. 
Initial approach fixes, SID departures 
and even takeoff and landing often 
place the aircraft in a position where 
should ejection become necessary, the 
crew would land in the water. At this 
station many persons are reluctant to 
wear the anti-exposure suit and many 
do not wear it at all. In fact, one 
squadron does not even have anti-ex- 
posure suits. The new wet suit seems 
to be a great step forward but this 
suit has not appeared here. Many pilots 
and flight equipment men are not even 
aware of its existence. What is its 

status? 
ANYMOUSE 


e At the present time the neo- 
prene wet suit is being evaluated 
by the Aerospace Crew Equipment 
Department. The Aviation Supply 
Office is procuring 2500 wet suits 
for fleet evaluation/introduction. 


Flight Suit 
FPO San Francisco—While on -a 
TAC flight in a P-3A off Japan the 
aircraft hit some unexpected clear air 
turbulence. I was enroute aft from the 
cockpit and was dropped to my knees 
by the jolt. Afterwards I discovered that 
my shins just below the knee had been 
stabbed by the shin pocket zippers on 
my Nomex flight suit. It has been my 
observation that the zippers in this 
position on all Navy flight suits are a 
potential hazard. The solution I pro- 
pose is the use of the same material 
used on the name tags on the flight 
suits. 
ADJ3 MICHAEL CHRISTENSEN 
VP-48 


e The material you refer to is 
velcro. Work is still being done to 
improve the design of the Nomex 
flight suit. We will pass your com- 
ments along to the Naval Air Sys- 
tems Command personnel concerned 
with the suit. 
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Contributed by VA-106 


"No approach 
is so bad 


THAT IT CAN'T BE 
SALVAGED! 





